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Advertiſement to the Book-binder, 


me of theſe Tracts having been miſpla- 
ced in the printing,the Book-binder is de- 
fired to take care of placing the ſeveral Trafts 
' inthe order,as they Ttand in the Title-pagez as 
alſo to obſerve, in the binding, the Advertiſe- 
ment given p. 131. immediately following A 
after the Experiments about the Relation be- = 
twixt Air and the Flammma vitalis of Animaly, 


j 


[Flame « Air: 


2. 2 
Experiments, 


Touching the Relation betwixt 


And particularly betwixt AIR, and the 
Flamma Vitalis of Animalc. 


| To which are annexed 


wo Attempts; the one, to produce Living 
Creatures 1n Yacuo Boylianoz the other 
made upon Grats in the ſame Yacunm. 


[PUBLISHER 


TO:THE 


|READER. 


T will, *tis preſum'd, be alto 
gether needleſs to preface any 
| thing by way of commendation to 
the following Trafs; they will 
certainly commend themſelves by 
their own worth to the Intelli- 

gent and Attentive Reader, who 
might have ſeenthem ſooner if the 
Preſs had not detain'd them long- 
er than was expefed ; fince , to 
the Publiſher's knowledge , they 
were ready in the Tear 1671. ex- 

cept the Hydroſtatical Diſcourſe 


and 


. — 


To the Reader, 


and the Explication of the Au-|. 


thorsExperimentof Weighing 


Water in Water, the former of 


which was finiſh'd 'in the begin- 
- ping of this Year 1672 ; though 
the latter could not be ſo till near 
the end of the ſame Tear, viz.the 
month of . Febraary Engliſh 
file, becauſe the Book of Mr. 
George Sinclair's Hydroſtaticks, 
in which it is excepted againſt, 


: 


came not Þ'think ; before that time 
to London , I am ſnre not to the 
view of the Honourable Author. 
Reg; 
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Touching the Relation betwixt + * 


Flame and Airs 


Sent i in a Letter 


fo the Learned Publiſher of the 
_ Philoſopbical azar Z 


SIR, 


Ou nay have obſerv'd as 
well as I, that fince the. 
publiſhing of the Expes 

: timchts ſent you,touch.. 
ing o Reſpiration, divers of' our Learri- 
ed men have: ſpent both Thoughts 
and Diſcourſes in inquiring and dil- 
puting , Whither there ref is e ir the 
heart of Animals, ſuch a fine and 


kiridled, but mild; Subſtince, as they 
B 


call 


2 MNew Experiments touching the 
call a Vital Flame, to whoſe preſer- 


vation, as tothat of other flames, the F 


Air, (eſpecially as*ris taken in, and 
expelPdagain by Reſpiration) is ne- 


cetlary. This among other confide- 


rations makes: me think it ſeaſonable 
(chough many avocations make itin« 
convenient ) to compleat the per- 
formance of the Promile I made you, 
by adding to the Experiments about 
Reſpiratiyn,' which your commands 
have already obtain'd of me, thoſe 
ſcatter'd Notes, that | have been able 
to pick up about the R elation-betwixt 
Flame and Air ; And though, 1 gen- 
feſs, they are very much inferior in 
number to the Tryals about Reſpira- 
tipn ; and that in making them it was 
- not ſo much my Defign to compleat 
 an-intire and. diſtin Tra&, though 
but a ſmall one, of ſuch Experiments, 


as to gratifie my own curioſity in the 
examining of. a Paradox or-two. I 


had 
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had been writing about-Flame; yet 
the noblenefs of the Queſtion now 
under debate, and their percinency td 
, will poſfibly keep chem, as few as 
they are; from being uſeleſs, And 
that alſo they may be the better 
kept from. being unwelcome, I have 
choſen ro make my lelf a Relater of 
matters of fact, without ingaging 
with eirher of the Li. 1oant parties in 
a Controverſie , wherein I am the leſs 
tempted fo be partial, becauſe I have 

nor formerly declared my opinion 
abour 1t,. and at preſent, I ſee, on-e#s- 
ther fide, Perſons for whom | have? 
no ſmall reſpe and kindneſs. 

And now, Sir, that you may hot 
expect In the following Papers ſuch'a 
number and variety of Experiments 
as 1 might perhaps be able co: pte- 


__—— 


ſent you with, on ſome mote craftable | 


[ubje&t ; 1 (hall briefly mention- ro: 
[you ſome of the chief” difficulties: I 


k B 2 met 


5h New Experiments touching the 


met with in. the making. of theſe ; 
which 1 do therrather, that, if you and 
your ingenious friends have a mind 
fe) ng Is; {uch Tryals, you-may nop 
be ſurpris'd..,with the. difficulties I 
have met with:;.but proyide at leaſt 
apainſt thoſe foce-ſeen ones,by which 
2o9.vil ſearge fail :to! be. encoun- 


or *r thall hen inform | you, that the 
> Ghſvi why, experiments were rendred 
:nd- troubleſome to me "by 


this $; "he fore of, chem could not 
: done at all ſeafons of 


-theyear, dof: jn@ny ſeaſon in all wea- 
chers; burguuſt be made not only in 
the- day time, - but in Sun-ſhine days. 
Yo -will cafily gheſs, that] ae of 
thoſe experiments, that are to be made. 

| by thehelpot a Burning-olaſs; caſt-. 
ing che retieted or refratted beams of 

-the un upon the combuſtible matter | | 

of: 43 in tho apigitted Receiver; 

tt Fs For, 
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For, by reaſon of the: interpoſirion 
of io chick a Glaſs,” whereby many 


q of the incident beams' of Eight-.ate 


reflefted, and- others inconveniently 
refratted ; there is ordinarily requi- 
fire a clear day; and a competent 
height of the Sun above the Horizon ; : 
4nd ſometimes alſo a convenient cime 
of the year; to bring ſuch expert- 
ments, as we were [peaking of,, to a 


fair Tryal, Not to take notice, "that 


in ſuch attempts there ufually inter- 
vene circumſtantial AMcutis \not-. 
fo eafie to be fore-ſeen'? And” it Tot 
being Summer when I had occafibn 

ro make the following Experimenits, | 
I could make but very few with the | 
Sun-beams ; | befides that there are 
divers others which are nor thar way 


| to be made fo conveniently, it at Al 


as by the help of the Fire, 
But though the Tryals of this ſe- 


cond ſort had their conventencies, in 
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regard they might be made in any 
weather, andas well by night,as day ; 
yet they were not unattended with pe- 
culiar inconveniencies : ſome of which 
you will eafily diſcern by the men- 
ion of them, that was neceſſary to be 
' Made in ſame of the relations them- 
ſelves. And, , beſides more particu- 
lar and emergent. difficulties , there 
was this in general ,, that render 'd 
theſe Experiments troubleſome ; that, 
whether I made them in larger Recei- 
vers, ar in ſmall, or in middle-fized 
ones, each of theſe caſes had its 10+ 
canveniencies : For, very large Re- 
ceivers, beſides that 'twas very toll- 
ſome and tedious to empty them of 
Air, required ſo much time for the 
exhauſtion , that too frequently, by 
that time "the Operator had done 
pumping, the included Iron, or other 
heated body, was grown too cald to 
perform the defired efte& ; And d 
tne 
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Relation betwixt-F lame and Air. 7 
the Receiver were not confiderably 


large, then the red-hot Iron, or other 


included body that was to burn the 
combuſtible matter, would much en- 
danger the breaking of the over-heat- 
ed Glaſs, and not attord room enough 
for ſome Phenomena to be fairly ex- 
hibited in ; and beſides create another 
difficulty, to which we found mid: 
dle-fized Receivers allo obnox1ous : 
For, ſeveral times when the Experi- 
ment required an intenſe heat within 
the Receiver; then ( eſpecially if ſome 
caſual obſtacle hinder'd rhe quick 
exhauſtion ) the heat of the ignited 
Iron, or ſome ſuch other included * 
body, would fo meltor ſoften the Ce- 
ment, that faſten'd the Receiver to the 
Engine, that, when the Glaſs was 
brought yo be well exhauſted, and 
ſometimes alſo before , the external 
air would by its preflure and fluidi- 
ty ſqueeze or thruſt in ſomewhere or 
B 4 other 


8 New Experiments touching the: 
other the yielding Cement, and there- Ita. 
by cauſe inthe Inſtrument a leak, that 
het much incommodate us, if not. [i 
reduce us to begin the Experiment 
again, in ſo much. that for ſame 
tryals we. were fain ro provide a Ce- 
ment. on purpoſe : the leaſt tuſible; 
chat. we uled on other occaſions, being 

yet found too fuſible qn theſe. 

Nor were thoſe, I have already 
tnenitioned, the.only difficulties and 
empediments | met with in making 
experiments about Flame and Air; 
but 1 ſhall not here trouble you with, 
chem in this place, where it may ſuf-. 
fice for me to have tai. thoſe. 
that are of a more general nature, and: ( 
are like the moſt frequently to oc- 
Curr. 

* But though ]declin'dto ame any 
qther fo you, than the foregding dif- 
ficultics. in making the following Ex- 
periments ; yet | muſt not. omit tg 

| take 
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s take: notice of one that may occurr 
t |to-you abour judging of them, For, 
E [in thoſe cryats chat require rohave an 
© [ignited Iron or-any ſuch thitig in- 

2 [cluded in the Receiver, it would uſu- 
- [ally happen, that ſo mucii heat wouſd 
} _—_ the Air ſhut up in the Mercn- 
r [rial Gage, and conſequently inablet 
ro. depreſs the Mercury, that les un- 
der It, "far beneath the: "a would 


, 

| ſhave ſtaid-ar upon the account 
} 

| 


of {o-much ambient Air pump'd out x 
This would happen, I fay, before the 
zated Receiver was well exhauſted; * 

a that, if one be notaware of this, 

YJ twill be obvious, by looking on the: 
3ape, to conclude the Receiver'to be 
ell emptied, before it really 1s ſo; 
And therefore the ſafeſt way'tn theſe 
caſes 1s, to continue'to pump (with-- 
QUE rrulting to-the ordinary marks”) 
ill you! ſee that the Mercury will be: 
no furche depreſſed in the faaled leg 
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of. the Gage ; though otherwiſe, by 
concurring figns, ane that is vers'd p 
in thoſe tryals may well enough q\ 
; judge when he necedsto purtp no lonsſ© 

ger, | Es ob, 
- But perhaps you will here demand, Jl! 
' whether by our Engine we can com p 
petently withdraw the Air out of afic 


L 


Receiver ; or whether -at leaſt tharhſ! 
may note much better done by. thefÞ 
help of Quick-filver, after the man« a 
ner of the 7orricethan Experiment, 
In regard that ponderous liquor frees 
the glaſs, irdeſerts, from all the Air 
at once;, and exaitly hinders the re- 
gr eſs of 1t. | 

In anſwer whereunto, I hope you 
do not expe, that 1 thould contend 
for a favourabler judgement of the 
Engine, I employ, than the Virtuoſs 
( as well Foreign as Engliſh) have 
been pleaſed to paſs on it already : 
And therefore, to tell you freely my. 
MF thoughts, 
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bychoughts, about the main part of the 
3 propos'd Queſtion, I ſhall readily 
ah[3v9w.to you, that I think,there may be 
n-ſcxperiments. (ſuch as ſome of ok 
Iwherethe included body need be bur 
d,{fmall, and where the being ſuddenly 
n4 roduc' d is chietly defired in the &. 
a (97 4,) wherein, by the help of Qyick- 
ar "filver, the exhauſtion of the. Air may 
hel be diſpatch! d with greater celerity, 
I and: conſequently make the etfeX be 
more conſpicuous, than, by our ordbs 
eg} nary way of trying, it would be in our 
ic} Engine; fince the fall of the Mercury 
- | does, as the objection intimates, pro» 
duce a Vacuum (in our ſence of that 
ul word ) very nimbly , whereby the 
d| Expanſion of the Air 1s coſy ct- 
e facd, and the Aereal particles, har- 
4 | boured in the pores of any body 
e| plac'd in this deſerted cavity , will 
: | thereby have opportunity more ſud. 
y | denly to expand themſelves, Bur, 
| on 


12 "New Experiments touching the 
on the other fide, 1 might anſwer in 
aonecal, that when T have particular 


occafions to diſpatch the exhauſtion 


of the Air, I can very much haften 1 It, 


by barely leſſening, as Thave ſeveral 
times dons, the capacity of the Recei= 


yer ; inſomuch. thar 1 have ſome- 
cimes iployed {o {mall an one, that 
in half a minute, or much leſs, after it 
was fitted on, we could coniiderably 
exhauſt it , and thereby produce 
Phenomena exceeding conſpicuous, 
And as 'to the Experiments of this 
liccle Trad mn parcicular, ic may be 
faid, chat, not ro mention the tron- 
bleſomnefs, and other inconvenien- 
cies of needing ro imploy ſuch an un- 
wieldy weight of Mercury, you will 
eaſily "find. by the Phenomeng of di- 
vers of the i in{uing tryals, that moſt 
of them cannot be with any conveni- 
ency, and ſome of them not at all, 
made in the 7orricellian tubes, As 
—_ for 
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| for the ground of the Objef&ion, thar 

{the Air cannot be fowell drawn out -: 
"by our way, as by the ſubſfiding of ©. 

the Mercury ;-though you may think. | 
**} chat very clear, yet one, that were 
-F very jealous of the Reputation of the 
-- inſtrument I employ , may perhaps | 
IC] reaſonably enough queſtion it, Fory © +# 
ICY the Vacuum, that is produced in the. 
) | Zorricellian Experiment, as'tis made. 
©Yall at once, fo 'tis made once for: 
Fall; and therefore if there were 
? any Acreal particles lurking in the 
- | Mercury (as there will be pretty ſtore, 
- Þ if the quantity of that liquor be grear 
- | <nough to make a confiderable Vacu-, 
| um;. which if it benot, it will be too. 
| | ſmall for very many of our tryals ;) 
* | they will remain in the deſerted cavi-, 

ty at the top of theGlaſs, and, by, 

their expanſion. there , much hinder Y 

the full operation of an ambient Va- - 
' | cum upon the bodies plac'd' ip It. , . 
Befides 
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14 New Experiments touching the- 

Befides that almoſt all fuch bodies, 
if they be dry, will be fo-incongru. 
ous to Mercury ( which ſcarce ſticks 
eo any confiſtent bodies but metals.) 
that probably there will- be no ſmall 


number of aereal corpuſcles inter- 


cepted between the Mercury and thoſe I 


ſurfaces, | to which it does not cloſely 
adhere: which acry corpuſcles, when 
' the ſubſiding Mercury deſerts them, 


will be left to increaſe the number of 
thoſe, that, (as we were ſaying) wHlt I 
emerge from the Mercury ; tram |. 


which, as alſo from the pores of the 
| included bodies, will patkeys ariſe 
divers new ones from time to time 
for a pretty while after, And in caſe 
the Vacunm be made by a Cylinder of 
two or three and thirty foot of water, 

( as for ſome experiments,” that have 
been tried in France and Healy, hath 
been done) the emerſion of ” bubles 


may aſt a long time , as may be ga- 
ther'd 
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ther'd from ſome obſervations of 
mine elſewhere related, 

On the contrary, in our Engine, 
though when the Receivers are not 
vet {mall, they are moreſlowly em- 
pied ; yet in recompence, we mayi | 
continue the pumping our of the Air 
as long, and renew It 1n the ſame Ex-! 
zeriment as ofcen as we think fir : So- 
that, If we perceive, that, after the 
firſt exhauſtion of the Glaſs, there: 
happen any acreal particles to cxtri- 
flcate themſelves ſuccetfively out of the 

included body, we can, by reſuming 
the Pump from time to time, when-- 
ever need requires, free the Vacuum 
from theſe alſo:; which,in ſome caſes, 
| have found to be longer and more 
copiouſly emitted by the included 
bodies, than any thing but jealous: 
tryals could have convinc'd me of, 
And to confirm: what I have been fay- 
og. ao ſomething Hiſtorical, 1 ſhall 
add ; 
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26" MNew Experiments touching the 
add; That though theexcellent Floc 
 rentine Academiaiis re -thought to 

have profecured the Experiments a- 
bout the Faeuum made with Mercury 
 Shefurtheſt ofany ; yet ſome eminent 
members of that Illuſtrious Society 
were pleaſed ro conteſs to me , that 
they never : were able by the help 6 
Mercury,to bring a Glaſs-buble,ſeal'd 
up with Air: in 1c, to burſt of it ſelf 
by the withdrawing of the-externil 
Air ; which yet I'lave often done 
with the Engine 1 employ, and con- 
vinced them, . that I could do ſo by: 
doing it in their preſence, a 


_ You wlll,: perhaps, chink it ſome 
what: ſtrange, to find, that I ſerdown!| 
ſome of the following Narratives in 
W's nag. "ax des ac: xprede rad 
ſollicitous to aſcribe and vindicate 
tothe Air ſoablolute and equal a ne- 


cellity to the produQtion-and conſers| 


vation 
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4 vation of all Flames , as divers 


Learned men have concluded from 
my former Experiments, Bur I, that 
am content to be kind to the Air, bur 
not partial, ſhall not ſcruple to de- 
clare to you, that, as much as ſome 
may think me beho[den to the Air for 
any diſcoveries of 1t (elf, 1t may have 
vouchſat'd me; yer, I think, a natu- 


{ ral. as well as a civil Hiſtorian, does, 


in his accounts of matters of fa&, owe 
more to Truth than to Graticude ir 
ſelf. And though, where-ever the Air 


can challenge a clear, or at lealt a 


1 probable interet in a Phanomenon, | 


am not only difpos'd, bur glad to do 
it right; yet I would not eafily aſſert 
to it a larger Juriſdi&ion than I find 
Nacure to have afligned it ; eſpect- 
ally fince (withour partiality) that, 
I preſume, may be thewn to be very 
large and conſiderable, and perhaps 


tro reach to many things, wherewith 


men 


18 New Experimentstouching, doc, 
men ſeem not to have'yet taken no- 
rice 'that it hath any ching to do at 
all: .! : 
What hath been hitherto ſaid, will 
nor, .L hope, ſeem impertinent or ulſe- 
leſs;; whenever you ſhall fall upon thef| - 
a&tual'making of ſuch Experiments 
as/you are about to read, Bur 1 fear, | 
that-to add any thing more, . ( which 
were: not difficult for me to do to the 
preliminary part of this ſmall Tratt ) 
would make it roo diſproportionate 
tothe hiſtorical; From which I ſhall 
therefore no longer detain you, 


,n 
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THE FIRST TITLE, - 


Of the Difficulty of Producing 
Frame without Airs. + - 


EXPERIMENT:L 
A way of kindling Brimftone "in 
vacuo Bayliano unſucceſsfully 
tried, e 


w E took a ſmall earthen 
| \ \ melting Por, of an al- 
molt Cylindrical fi- 
gure, and well glaz'd 


(when it was firſt bak'd) by the heat; 
and into this we pur a fall cylinder 
of Iron of abour an inch in thickneſs, 
| and half as much more in Diameter, 
made red hot in the fire ; and having 


haſtily pump'd out the Air, to prevent 
C 3 the 


\ — 


the breaking of the Glaſs ; when this 
veſſel ſeem'd to be well emptied, we 
let down; by a turning key, a piece 
of Paper, - wherein- was-put-a conve- 


nent quantity of flower, gf Brimſtone, 
Bn 1 hal 


r which the iron had been care- 


- 4” " & 


fully plic'd 5 fo that being ler'down, 


32 Of the difficulty of producing |. 


t-might-fall upon the-heated metal, 


which as fopnas it came to do, that 
 pFehement heat did, as we expetted, 
preſently, geftroy the contiguous pa- 
per ;; whence the included Sulphur 
fell immediately upon the iron, whoſe 
UPPET part was. a litrle concave, that 


41. might- contain the flowers when | 


melted. : But all the heatof the iron, 
- though it made the Paper and-Sul. 
phue ſmoke, 'would not aGualiy kin- 
dle either: of them thatmee, could per- 
[-1,  rnnT: ole i) 


EXPER, 1], 


as fra wes &*& DP Ar 


and did ſo atter the following —_ 


I 
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EXPER, II 


. An ineffefQual attempt to kindle S ul. 
phur.. in. our Vacuum another 
Way. HILES | 


Nother \ way i thought of tQ.ex- 

amine the inflammability-toft 
Sulphur without Air ; which, though 
It may prove ſomewhar hazardous to 
put 1t in pradtice, 1 reſolved to try, 


Into a Glaſs-buble of a convenient 


ize, and furniſh'd with-a neck fit for: 


our purpoſe, we put a lictle flower of 
Brimſtone . ( as likely to be more pure 
and inflammable than common Sul- 
phur ; ) and having exhauſted the 
Glaſs, and ſecured it againſt the re- 
rurn of the Air, we lajd it upon burn- 
ing coals, where it did not take fire, 


but riſe all to the oppoſite part of 
| C 4 the 


24 Of the diffuity of producing 
the glaſs, in the form of a fine pow- 
der ; and that part being turned 
downward and laid on coals, the 
Brimſtone, without kindling, roſe a- 
gain inthe form of an expanded ſub- 


ſtance,” which (being removed from 
the fire) was, for the moſt part,tran(- 
at, not unlike a yellow var- 


nah. 
ADVERTISEMENT. 


, 1 Hough theſe unſucceſsful at- 
' tempts to kindle Sulphur in 


our exhauſted Receivers, were made 


more. diſcouraging by fome more, 
that | were made, another way ; yet 
judging that laſt way to be rationa} 
enough, we perfifted ſomewhat ob. 
ffinately in our endeayours, and con- 


. jeuring thar there might' be ſome | 


unperceived difference between Mi- 


nerals, that doall of them paſs, and | 


are 
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| fulphureous Flames, 
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are ſold for common Sulphur, 1 made 
trial, according to the way hereafter 
to be mentioned, with another par. 
cel of brim{tone, which differ'd not 
fo much from the former, as to-make 
it worth while to ſer down a deſcrip- 
tion of it, that probably would not be 
uſeful. : 
But in this place, 1t may ſuffice to 
have given a general intimation of the 
poſſibility of the thing. The proof 
of it you will meet with under the 
third Title, when 1 come to tell you 
whar uſe I endeavour'd tomake of our * 


EXPER, III. 
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EXPER, 111, 


Shewing the efficacy. of Air in the 
 produdtion of Flame, without a- 

ny aftually flaming or burning 

bod, ah | 


0 
Sa 


| Aving hitherto. examin'd by 
, the preſence of the Air, what 
intereſt 1t has in kindling of Flame; 
it will not be impertinent to add an 
Experiment or two, that we tried.to 
| ſhew the ſame intereſt of the Air by 
the eftes of its amen int our Va. 
cuum. For I thought, irmight rea- 
ſonably be ſuppoſed, that if ſuch diſ- 
poſitions were introduc'd into a bo- 
dy, as that there ſhould not appear 
any thing wanting to turn it into 
Flame but the preſence of the Air, 
an attua] accenſion of that body 
might be produced by the admitted 
Eo "1 
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 [ Air, without the intervention of any 


Lattual Flame, or Fire, . oreven heated 


ſubſtance \ the warrantableneſs. of 
which ſuppoſition, may be judged by 
the two following Experiments, 
\ When .we had made the Experi- 
ment ,, ere long to be related in its 


| due place, ( viz, 7itle:11.. Exper. 
the 2 


©) ro examine the preſumption 
we had, that even when the Iron was 
not. hot enough to keep the melted 
Brimſtone in ſuch a heat, as was re- 
quifite to make it burn without Air, 


or with very little, it -would yet. be 


hot enough to kindle the Sulphur, - if 
the Air had acceſs to it - To examine 
this (1 fay ) we made two or three 
ſeveral Tryals, and found by them, 
that if ſame litcle while afcer the flame 
was extinguiſhed, the Receiver were 
removed, the Sulphur would pre- 
ſently take fire again, and flame as 


yigoroul] y as before. Bur 1 thought 


IT 
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ic might without abſurdity be doubr;| 
ed, whether or no the agency of the 
- Air in the produftion of the flame 
might not be ſomewhat leſs than theſe 
trials would perſwade ; becauſe thar, 
by taking off the Receiver, the Sul- 
phur was not only expoſed to freſh 
Air, butalſo advantaged with a fr 
ſcope -for the avolation of thoſe 
tumes, which in a cloſe Veſlel might 
be preſum*d to haye been unfriendly 
ro the Flame. | 
- How far this doubt may, and how 
far it ſhould, be admitted, we may be: 
aftiſted to diſcern by the ſubjoyned 
experiment , though made in great 
part for another purpoſe ; which you 
will perceive by the beginning of the 
Memorial I made of ir, that runs 


| thus, 


EXPER, IV. 
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hoſ EXPER 1V, 


A differing Experiment to the ſame 
” purpoſe with the former. 


= Aving a mind to try, at how 
| H oreat a degree of rarefaCtion 
ſelot the Air ic was poflible to make Sul. 
I phur flame by the afliſtance of an ad- 
Y [yentitious heat, we cauſed ſuch an 
experiment as the above mention'd 
® [to be reiterated, and the pumping to 
© ]be continued: for ſome time after the 
d flame of the melted flowers of Brim- 
ſtone appeared to be quite extin-= 
ps and the Receiver was judg'd 
y thoſe that managed the Pump (and 
that upon probable ſigns) to be very 
well exhauſted. Then, without ſtir- 
ring the Receiver, we let in at the 
ſtop-cock very warily a-litthe Air, up- 
- | en; Which we could perceive, though 
RY 2 IP nor 


{2 


u 
C 
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not a conſtant flame , yet divers littleÞ* a 
flaſhes, as- It were, "which diſcloſed 
themſelves by their blew colour toff* 
be ſulphureous flames ; and yer the 
Air that had ſuffic'd to. eckiradle the 
Sulphur, was fo little, that two ex- 
ſu&ions more drew it out again , 'anfl 
quite depriv*d' us of the mention 
flaſhes, And when a little Air'was 
cautiouſly let in again” at the: ſtop- 
cock, the like flaſhes began again to 
appear, which upon two' exuQions| 
mote did again'quite yanith, though, R 
upon the lercing in a little freſh Air" 
pon the letting 
the third time, they did” once more 3 
reappear. | I 
- Whether arid how: far ſich & oxperts 
ments as theſe may conduce to expli- . 
cate what is related of Fires ſudderily' q 
appearing in long undiſcloſed Vaults A 
or Caves to thoſe that firſt broke'iti- 
to them, I may*perchance elſewhite 
conider ; "but Gal noChere 1nguireg 3 
eſpecially |” 
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t{fc{pecially being not yer fully fariſ. 
edjfied of the truth of the matter of 
to fact, 


he 


L— 


he 


EXPER, V, 


About an endeavour to fire Gun- 
powder in vacuo with the Sun- 
beams. 


Hatever hath "tk hitherto 
deliver'd, will not, I pre- 
ſume, make it unreaſonable to en- 
quire, whether, what intereſt ſoever 
[the Air appears to have in the produ- 
.|&ion of thoſe flames that are to laſt 
[for ſome time, there may not eafily 
.|be produc'd a momentany flame or 
[flaſh wichour any affiſtance from the 
-|Air. - Wherefore .1 employ'd ſome 
& endeayours to diſcover, whether there 
0 yereithe ſame needof Airto — 
$14, O 
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off of Gunpowder, as tothe inflam. 
mation of other bodies, And though 
my firſt attempt of this nature being 
unproſperous, it was concluded by 
the Learned of the by-ſtanders, that 
I ſhould never be able to make a ſuc- 
ceſsful one to kindle Gunpowder in 
an exhauſted Receiver ; yet this d1d 
not hinder me from proſecuting a de- 
ſign,for whoſe feafibility 1 confider'd, 
that it might be alledged 2 _ ( as 
they uſe to ſpeak ) that Brimſtoage, 
which 1s one of the ingredients © 
Gunpowder, appears by ſeveral try- 
als to be ſometimes capable of accen- 
ſion in our Vacuum ,:: and therefore 
| probably may kindle. the reſt. Bur 
how far the firing of Powder, without 
the help of Air, is poſſeble, will be beſt 


S 


judg'd by the experiments'you willſ p 


meet with under the third 7itle : And 
how. far *cis 'more - difficult . to be 
kindled in our exhauſted a 
than 


[| 


el 
t 


art 
ur 
ft 
ll 
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than in the open air ( which is an in« 
quiry proper for this place ) may be 
gueſs'd by. the ſabjoyn'd tryat ; 
which , though it were made many 
years ſince (in the year 1660.) before 
we had devis'd the Mercurial Gape, 
to examine how well the Receiver 
was exhauſted, I ſhall ye afford ir a 
room in. this place , . becauſe *rwas 
made in Summer by the help of a 
Burning-glaſs, which I could not im- 
ploy to purpoſe in the winter-ſfeaſon, 
wherein the two following Tryals 


| were made, 


To give you then-ſome account of 
that part of the Experiment, which 
concerns our preſent inquiry, 1 will 
ſubjoyn a tranſcript of whar | find re- 
giſtred about it ; which is tothis pur- 


poſe, and almoſt in theſe words : 


id] That, having conveniently plac'd 
ef three or four grains of Gunpowder in 
s,| the cavity of our Receiver, aud ha- 


n 


ving 
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ving carefully drawn out- the Air, 
we caſt the Sun-beams,: united by a 


oQ 


_ der, and kept them there. a pretty 
' while to little purpoſe ; till at length 
the: Powder, inſtead of taking fire, 
 {moaking only, and melting like a 
metal; choleSpeQators, that were'o 
another opinion than I was yet.con= 


« yinc'd of, would have me leave off 


The further event of ſuch tryals more 


fully proſecuted you will find under} 
' the third Title: All that will be per- 


tinent to be here added being, that the 
newly recited experiment was not the 
fingle one, we made abour that time, 
that diſcover'd a great indiſpoſition 
even in Gunpowder to be fir'd in our 
Vacuum. 


t 


=. "EXPER, VI], 


ood Burning-glaſs, upon the pow-j 
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- EXPER, VI, 


1 ; 25 ; rf | 
tn attempt to fire Gunpowder in 
vacuo, by means of a hot Tron, 


E took (by weight) what we 
judged a convenient quan. 


tity of Gunpowder, that was extradr- 


dinarily ſtrong and well made, and 


having in our Receiver,that was capa- 


' ble of holding abour 16 pound of wa- 


ter, placed the formerly mention'd 
Iron firſt heated red-hot , when the 
Air appeared by the Mercurial Gage 
to have been diligently pump'd out, 
we let down, by help of the turning 
Key, a fmall piece of 'thin Paper, 
wherein the Powder had been pur, till 
we ſaw it reach'd the plate, by whole 
heat we hop'd the Paper would be 


| deſtroyed, and the Powder madeto go 


off, But though both the' one and 
| D 3 the. 
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the other had been purpoſely well 
dried near the fire, before they were 
put into the Receiver ; the defired 
exploſion of the Powder did not in- 
ſue. Yet there. appeared upon the 
iron-plate a pretty broad blew flame, 
like that of brimſtone ( whence *twas 
jadg'd to be the Sulphureousangre- 
diem of the Gunpowder that was 
kindled ) which laſted ſo very long 
as we could not but wonder at it, But 
at length the Powder not going off, 
and the ſtill decaying heat of the iron 
forbidding us to wait any longer, 
we thought fit to take off the Recei- 
ver,& found (as we expetted) that the 


Paper contiguous to the Iron, was, in 


part, deſtroy*d by its heat ; but moſt 
| of the grains of the Powder ſeem'd 

not alter'd, and were found diſpos'd 
enough to be fired, notwithſtanding 
the conſumption of the brimſtone, 
that had burn'd away.” 
;  AP- 
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APPENDIX. 


O confirmthe foregoing Expe- 
rmment, by ſhewing how great 
a diſpoſition ta take fire there may be 
in Gunpowder , that yet would nor 
do ſowirchout Air, I ſhall ſubjoyn thi 
obſervation : "06k 
Having ' reiterated the newly men- 
tion'd Experiment after the like man- 
ner, and with the ſame Receiver, and 
Iron-plate, as formerly, we did not 
find any 'exploſion to be made for ſo 
long time, that, thinking it in vain 
to wait any farther, we ler1n the Ayr, 
which might perhaps, by help of the 
remaining heat of the iron, procure 
the operation weat firft deſired, The 
event was; that after nothing had in- 
ſued for a good while, and we ſcarce 
thought, that ſucha thing would hap- 
pen ; the Powder ſuddenly went off 
D 3 with 


with a great flaſh, and ſo ſhook the 
Receiver that was yet ftanding on the 
Engine, as to endanger the' throw- 
' Ing of ir down. Which-.cxrcumftagce 
mention, to. give you aicaution that 
may prove uſeful, in caſe you try in 
cloſe veſſels experiments with Gun- 
powder ; fince if they be not warily 
managed, they may lometimes ( as 1 
have had occaſion to obſerve ) prove 
dangerous enough ; which will be 
the better diſcern'd, it Ladd, that the 
Powder, that had this operation on 4 
Receiver ( large enough to contain 
twoGallons of liquor) was waigh'd 
before it was put in,and amounted but 
to ohe grain, (though. a greater quan» 
tity might perhaps have been well e- 


nough ventur'd upon, if it had been 


bur common Gunpowder.) 


' EXPER. VII, 


28 Of the difficulty ofitaducing, T 
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_--— EXPER, VII 


| Reciting another way, whereby the 
.. firing of. Gunpowder in vacuo 
Boyliano was attempted. /:') 


O diverlife our ways of exa- 
mining the -1ndi{poſednels- of 


Gunpowder to be fired in our Vacu- 
um, we thought fir to add to the tore- 
going Trials that which followeth: +. 


— = ett 


return of the Air, we put it upon a 
pretty quantity of Lrve-coals {uper- 


 ficially coverd with Aſhes : By 


whoſe heat the ſulphureous ingredi- 
eiit of the Powder wasin part kindled, 
and burn'd blew for a pretty while, 
and with a, flame confiderably great 
D 4 (1n 
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(in proportion to the Powder;) upon 
whoſe ceaſing ,- the Powder, which, i 

: When all was done, did not take fire, 
' appear'd to have ſent up, befides the 
flame, a pretty deal of ſulphureous 
ſublimace, that ſtuck ro the upper Ik 
part of the Glaſs, and being held a. bi 
oainſt a Candle, we caus of to be Ih 
brought in, ( for the Experiment had f|w 
been purpoſely made in a dark place) IIw 
jt exhibiced divers vivid a like W 


ww of yon Rain-bow, le 
tt 

$1 | y; —_ rl 
EXPER. VI. C 

fi 


About a tryal made to fire Gunpow- Þt 
- der in our Vacuum by the belp of Ut] 
Sparks. [ 


lony fince publiſh'd Phyſico- 
Mechanical Experiments , there is 
recited 


n 
"Hough, in the fourteenth of the | a 
[ 
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ited 2 tryal made about kindling 
of Gunpowier with a Piſtol; yet 1 
Wall not forbear to ſubjoyn the iſa. 
ing account, partly becauſe the Rex 
s iceiver wethen imploy'd, being about 
r ffour times, 1f I mil- remember not, as 
- big as that we laſt made uſe of, *twas 
e ſiyery difficult ro exhauſt the one fo 
d fyell as the orher ; and partly becauſe 
) 
c 


MN 


we wanted ſome accommodations, 
with which we fince furniſh'd our 
ſelves, and ( having not then devis'd 
the Mercurjal Gage we imploy'd in 
the making this laſt Experiment) we 
could not then judge ſo well, as we 
fince could, of the degrees to which 
- the Receiver was emptied, And 
f Etherefore, when in the Relation of that 

fourteenth tryal there is mention 

made of one attempt that did ſucceed, 
> | among divers that did not ; there 1s 
towards the cloſe an intimation gi- 
ven, That in ſpite of the great Rare- 


tation 
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faction that had been made in the Air, 
there might yet be. ſome. little portion 
_ of it remaining in the Receiver, 1 
praceed. then to: the promiſed Rela. 
tion, which I find thus.ſer down; 
To proſecute the deſign of the fore- 
going Experiment by a way ſome- 
what differing from thoſe hitherto 
mention'd ; we made, though not 
without difficulty, the enſuing tryal ; 
one of -whoſe ſcopes you will find in, 
timated atrthe clole of the Relatzon, 

. We. took a ſmall and: very . ſhort 
Piſtol, and having; well faſten'd it 
with ſtrings to. a great. weight, that 
was plac'd upon the iron-plate of our 
Engine,' we drew up the cock, and 
prim'd . the pan with dry Powder; 
then over both the weight and Piſtol 
we wheln'd a'Receiver., capable. of 
containing two Gallons of liquor,aud 
having carefully 'cemented it on, we 
cauled- the Air to; be; diligently 

br” | pump'd 
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pump'd out.; having before put in a 
Mercurial Gage to help us to. diſcern 
when it: was exhauſted, Laſtly, or- 
dering the. Pump to be plied in the 
mean whule, for fear ſame Air ſhould 
ſteal 1n,before the tryal was compleat. 
ed , we did, by the motion of the turn- 
ing key, ſhorten a ſtring chat was tied 
both to it and the trigger of the Piſtol, 
by which means we did as much as 
we could towards the firing of the 

powder in the pan ; but though the 
pan were, made to fly open, yet the 
powder did not go off,; whereupon 
letting. in. the, Air, and. cacking the 
Piſtot again without taking ir off the 
weight it was tied to before, we drew 
out 2 little Air, to be ſure that the 
Receiver was cloſely cemented on, 
( which care we took in reference to 
another Experiment ; ) and then let. 
ting inthe Air at the topot the Recet> 
yer, and ſtopping It in with the turn- 
ing 


—— » 
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ing key, we did, by the help of that] 
| key, draw afide the trigger again ;t 
whereupon, though there had been'noſp 
new Powder put into the Pan, nor any|fl 
feft in it, but only ſome little that re-J 
main'd after the late tryal ; yet that} n 
little readily took' fire and flaſh'd inf 1 

the pan ; which made it the more pro- 
bable, that in the former tryal ſparks]? 
of fire had been ſtruck out by the eol- h 
lifon of the Flint and Steel : which] C 
was the more credible; becauſe in anf Þ 
other tryal,” made the ſame hour 1n the 
ſame exhauſted Receiver, two of the 
afſiſtants plainly ſaw a ſpark or twc 
- fly out upon the falling of the Cock, 
though I, that chanced to ſtand in an 
inconvenient place, did not then per- 
| celive it, But afterwards, having 
caus'd the Experiment for my fuller 
| fatisfaQtion to be repeated, 1 freed my 
ſelf from need of truſting others eyes: 
So that it appears, that, notwithſtand- 
| 10g 
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n ;{ing the great indiſpoſition of Gun. 
no[powder it ſelf. to be reduced into 
ny|tlame in our Vacuum; yet even ſolid 
e| matter is not uncapable of being 1g- 
ar] nited there, if it be put intoa motion 
nf ſufficiently vehement, 

If this Experiment had not been ſo 
yery kms to make, I ſhould 
have been inviced to reiterate it, be- 
cauſe a not contemptible ſcruple may 
| be prevented, if the tryal can be made 
to fucceed, in regard that the going 
off of the whole Gunpowder, by the 
falling of a ſpark' or two only upon 
| two or three of its grains, would ar- 
gue, that the accenfion of the rel was 
:j made by the propagation of flame 
from the kindled grains to the reſt ; 
ſo ſmall a portion of ignited and ſud- 
denly vaniſhing matter, as is to be 
© found in a ſpark or two, being not 
I likely to be able in ſo very ſhort a 
pf time to impart. a Vehement, or ſo 

Sub much 
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much as a Senſible, hear, To the whole : 
aggregate of prains, or at leaſt a great] * 
- part of them as the” focus of a Barn:|* 
1ng-glaſs, held long enough upoy I; 
them tomake them molt may well by 


ſuppoſed to do. F 
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EXPER, TX. & 


Ts ways of making Aurum falmi.|* 
'nans go off imour exhauſted Re-\® 
 Cetver, 


Bri, tis wont to be ſuppoſed « 
= Y 


CY zI3 


(how juſtly 1 here diſpute nor,) 

that Anrum Fulminans, as the Chy-| 8 
miſts call it, is much of the nature off v 
 Gunpoyder, though by vaſt odds} |! 
ſtronger than ic; I chought irnor-un- 
fic to make cryal, wherher it could be 
made to gs off in our exhaufted Re- 
celver ; and —_—_ about che 
| time 
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time that che other Experiment of 


{firing Gunpowder by the Sun-beams 


was made, wealſo-made tryal of this ; 


{and that, as I remember, inthe fame 


Receiver, and with the ſame Burn- 
ing-g olaſs. The event was;that,though 
the Air had been pump'd out, the 
concentrated beams of the Stn made 
the Aurum fulminans go off, and vio- 
lently ſcatter about the cavity of the 
ver a yellowiſh duſt or powder, 
which other rryals in che tree Air 
made us look upon as particles of the 
Gold, that was- the main ingredient 
of this gdd compoſition. 

This Experiment we reiterated 'a 
good while after in another place, and 
with other veſſels, and yer with the 
like ſuccels. 

But 1n regard theſe tryals being 


XK made by the united Sun-beams, *twas 


lihavoidable that our eyes would be 


before. hand affedted with' the vivid 


impreſ- 


impreflions of ſo glaring a light ; it 
ſeem'd not ſafe to determine, by the 
bare going off, or ſhattering of the 
Aurum fulminans , whether or no it 
afforded any flame or light upon its 
exploſion : For, as we could not be 
ſure of the affirmative, becauſe our 
eyes could not diſcern ay momen- 
rany flame or flaſh ; ſo it ſeed not 
fafe-ro conclude the negative : fince, 
though there had been ſuch a flame, 
yet, if it had not been ſtrong, it would 
not have been ſenſible to our eyes, 
whilſt preatfeFed by a powerful 
Light, Wherefore we reſolv'd to make 
this tryal-in the night with an Iron 
heated, but not candent, ( that its 
light might not eclipſe that which 'the 
powder might afford ; ) and having, 
after themanner already often recited, 
exhauſted a pretty large Receiver, and 
let down by a ſtring half a quarter of 
a grain (by weight ) of good Aurum 

| fulminans 
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fulminans of our own preparing, 
ie | looſely tied 1n a little piece of thin pa- 
ie pr, ( which paper, former tryals to 
ic | another purpoſe kept us from fearing 
ts | that no horter an iron, than ours then 
| was, would kindle,) we found, as 
ir] we expeted, that after the powder had 
1-|| lain long'enough apon the 1ron to be 
1 | throughly heated, 1rt went off all ro- 
e | gether, and, as the by-ſtanders at- 
e, | firm'd, witha flaſh : butmy face be- 
dÞ ing accidentally turn'd ro remove a 
| Light char I feared migher diſturb us, 
11 | 1 could not ſee the flaſh my ſelf, and 
e | therefore caus'd the Experiment to be 
n | made once more, to ground my nar- 
5 | rative upon my own obſervation : 
ef| which quickly afſurd me, that the 
- | Luminous flaſh, produc'd upon the 
j, | <xploſion, was not only ſenſible, but 
4] conſiderable. 
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 ECESESTEFBICE COD beve 
Of the Dificulty of Preſerving 

Flame withoat Aar. 


Ince 1t 1s generally, and in moſt 
cales juſtly , eſteemed to be 
more eafte to preſerve Flame 
in a body that 1s already aCtu- 

ally kindled, than to produce it there 

at firſt ; we thought fit to try, whe- 
ther at leaſt bodies already burning 
might not be kept in that ſtare with - 
out the concurrence of Air. : And 
though in ſome of 'our formerly pub- 
liſhed Phyſico-Mechanical experi- 
ments it happen'd , that a&tuatFhame 
would ſcarce laſt a minute or two in 
our /arge Pneumatical-Receiver ; yet 
becaule it ſeem'd nor improbable, that 
Mineral bodies once kindled might 
E 3 afford 
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afford a vigorous and vety durable, 
flame ; we thought fit to deviſe and 
make the following eryals : Whencs 
probably we might receive ſome new 
informations . about the Diverſities, 
and ſome other Phenomena of Flame, 
and the various degrees, wherein the 


Alr 1s necetfary or helpful to them, 


EXPER. I, 


Reciting an attempt to preſerve the 
flame of Brimflone without Air. 


W- put upon 'a thick metalling 
| ' place a convenient quan- 
tity of flowers of Sulphur ; and ha- 
vin indled them in the Air, we 
y conveyed them into a Recei- 
ver, and made haſte to pump out 
ſome of the included Air, partly for 
other reaſons, and partly that the 
cayity 
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cavity of the Receiver might be the 
ſooner freed from Tg which 


- would, if plentiful, both injure the 


fame, andhinder our fight, As ſoon 
as the Pump began to be plied , or 
preſently atter , the flame appear'd 
co be ſen(ibly decayed, and continued 
to be lefſen'd at every exſ{uQtion of the 
Air; andineffef, it expir'd before 
the Air was quite drawn out. - Nor 
did it, upon the early removal of the 


' Receiver, do any more than afford, 
for a very little while, ſomewhat more 


of {moak in the open Air,” than'it ap- 
pear'd to do before. | 

The reiteration of this Experi- 
ment, preſently after, afforded us ns- 
thing new, worth mentioning in this 
place, 


: of the - fi p vine | 
EX PER, 1], 


-R Relating a7, $4 chin the Duration 
of the flame of Sulphur in vacuo 

.: Boyliano. | 
*O vary a little che toregoing 
Experiment , and try to fave 

ſome moments of time, which on theſe 
occaſions is to be husbanded with the 
utmoſt care; having provided a Cy- 
linder of. i Iron , larger than the for- 
mer, [that it might by its bulk, being 
once heated, both contribute to the 
accenſion of the Sulp hur, and to the 
laſting of irs flame, we made a'tryal, Ip 
that 1 find regiſtred to this effet: Ft 
We _ a pretty big lump of Ju 
 Brimſtone, and tied it to the curning- |t; 
key ; and having got what elſe was It 
neceſſary | In a readineſs, we caus'd Io 
the” iron-plate to be haſtily brought 
red-hot 


Vo Wy 
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[red-hot from the fire, and put upon 


a Pedeſtal; thatthe flamemight be the 
more conſpicuous ; - and, having 
nimbly cemented on the Receiver, we 
ſpeedily let down the ſuſpended 
Brimſtone Till ir reſted upon rhe red- 
hot iron, by which being kindled, it 
ſent up a great flame with copious 
fumes ,, which hinder'd us not from 
plying the Pump, till we had, as we 
conjequr*d, emptied the Receiver ; 
which we could nor do withour with. 
drawing together with the Air much 
ſulphureous ſmoak ( that was offen- 
ſive enough both to the eyes and no- 
ſtrils.) Bur notwithſtanding this 
pumping our of the Air, though the 
tlame did ſeem gradually to be ſome=- 


| [vhat impair'd ; yet it manifey con- 


tinued burning much longer, than by 
the ſhort duration of other tlames'1n 
our Receiyers (when diligence 15 us'd 
fo withdraw the Air from them ) one 

Cas could 
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could have expeGed, And efpecially[g; 
one time, ( for the experiment was[ye 
made more than once ) the flameſth 
laſted till the Receiver was judg'd toljf 
be well exhauſted ; and ſome thought 
it did {o ſurvive che exhauſtion, -that u 
it went not out ſo mnch for want offfþ 
Air, as Fuel ; the Brimſtone appear-fa 
ing, when we cook off the Receiver, JR 
either to have been conſum'd by the W 
fire that fed on it, or to have caſually 
run off trom the Iron, whoſe hear had c: 
kept it conſtantly melted. B 

EF In caſe you ſhould have amindſ 
to proſecute Experiments of the na-ſg 
rure of this and the precedent, it may{B 
not proveuſeleſs, if 1 intimate to you c; 
the following Advertiſements, 1, Forf þ 
the red-hot iron above mentioned weſB 
thought it not amiſs to provide, ins a 
ſtead of the melting-pot imploy'd inf þ 
the firſt experiment, a Pedeſtal ( if If c 
may ſo call it) made-of a lump o 
ary'd} 
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lyJdry'd Tobacco-pipe-clay , that the 
asIychement heat of the iron might nei- 
nefther hll che Receiver with the ſmoak 
tollof what it lean'd on, nor 1njure the 
he Engine, if it ſhould reſt immediately 
atfupon that ; And this Pedeſtal ſhould 
offibe ſo plac'd, that the iron may be as 
rJfar, as you can, from the ſides of the 
Tr, JReceiver, which elle the exceflive heat 
hel would indanger. 
lyj 2. To the above-mention'd con- 
adfcave iron , that was to receive the 
Brimſtone, wedid for ſome occaſions 
1dFcaule to be fitted a thick convex piece 
a-ſ of iron, ſhap'd almoſt like a Bactiſh 
YE Button ; which was not to be us'd 
uf conſtantly; but upon occaſion, that, 
Yff being laid red-hot over the melted 
ve Brimſtone, ir might increaſe the heat, 
tf and keep the flame from having fo 
nf broad a ſuperficies,, whereby it would 
1 conſume ; ts fuel too faſt, | 
3, We [ometimes thought it expe- 
dient, 


d | 
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dient', for the clearer diſcerning of 


what ſhould happen In the Receiver, 
to make the experiment by night, and 
remove the Candles when we were juſt 
about to pump, preſuming that the 
flame would be conſpicuous enough 
by its own light ; as indeed we found 


it to be, though its Light were but 
dimm , conſidering the greatneſs of 


the flame; whoſe colour , though it 
did not quite loſe its wonted blew- 
i(hneſs, ſeem'd yet to have received a 
great and ſomewhat odd alteration. 

4. There 1s one great inconveni- 
efice, ſcarce avoidable in this Expe- 
riment, viz. that the fumes aſcend- 
ing very coplouſly, do quickly much 
darken the Receiver, and ( if the 
cryal be long continued ) line it with 
a kind of flowreof Brimſtone, which 
obſcures it much more ( and. there- 
fore ought to be carefully wip'd a- 
way bdabreter the Receiver 1s taken 


oft ;) 


) 
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f off :), upon which account you will 


not, 1 preſume, wonder, it you ſhall 
find the Phenomena of theſe Experi- 
ments not alwaysto be the very ſame 
with what you meet with 1n this pa- 
per : ſince, as 'tis very pofiible that 
we may not have been able to obſerve 
things ſo accurately by reaſon of the 
newly mention'd fumes and flowers ; 
ſo *tis not impoſſible , that the dit- 

ference ( if there ſhall beany ) of o- 
ther mens Obſervations fram ours 
ſhould proceed from the ſame cauſe. 

- Before we paſs from this ſecond 
Experiment, 1t will-not be amiſs to 
ake notice, that though the flames of 
Brimſtone may be allow'd ta be ſome- 
what more durable than the flames of 
Vegetables are wont to be ; yet 'tis 
not ſafe to conclude, that *twas meer- 
ly upon the account of their native 
vigour, that the flames above men- 


ton'd laſted fo long in our Receiver, 
For 


"i 
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_ For weſeem'd toobſerve,that there; 
was requiſite a very intenſe heat of thefſ 
Iron to make the Sulphur capable of 
flamingon it, when any confiderable 
-proportion - of Air: was withdrawn / 
For which reaſon it ſeems expedient, 
according to what I lately intimatec 

_ thatthe Iron,that is: tokeep it melted, 
be of a good thickneſs, that it maj 
the longer retain a competent heat;anc 
we thought, it contributed'to the ſuc- 
ceſsfulleſt cryals, we made, that. inf} 
them we us'd, befides the concave 
iron, the convex one mention'd inf 
the ſecond Note,.': 


| 
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Of the laſting of the flame of a Me- 
talline: ſubſtance in the ſame Va- 


CUUm, 
df JE" Hoſe Sulphurs that Chymiſts 
*' call Metalline, being ſuppoſed 


nd} by many to be of. a much more fix*d 
c|| nature than common Sulphur, and ir 
inf} being indeed probable enough, that. 
vein them good ſtore of .very- minute 
inf} particles are crowded together, T1 

| chought fic to try, whether a body, 
| wherein -a vulgar Chymiſt would 


- i \think the Sulphur of a metal to be the 
' Þ main ingredient, would afford in our 
» | Facuum, a more vigorous or laſting 
{| flame than that of common Sulphur, 
+ | And though I will not here trouble 
1 you with my particular ſcruples a- 


_ Þ Pour the Chymiſts dofrine concern- 
ing 
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ing metalline Sulphurs, nor with the 
grounds an which I devis'd the vol- 
lowing inflammable ſolution of Mars, 
(for 1 do not now give it a more deter- 
minate.name_) which: ſome Chymiſts 
will not perhaps diſlike ;. Iſhall here 
annex the enſuing tranſcript of the 
Tryal It ſelf,: - 

\ Having provided a faline 3-5 
which by am-uncommon way of pre- 
paration . was made exceeding thary 
and piercing, we put into-avial, ca: 


pable : of containing three or. "four 


ounces:of water, a convenient quan- 
tity of filings of Steel, which were 
not_ſuch'as are commonly fold 'in 
{hops co Chymiſts and Apothecaries, 
( thoſe being uſually nor- free enough 
from ruſt.;) but ſuch asT had a while 


before caus'd to be purpoſely fird] 
off trom a piece of good ſteel. This|-: 
fo 
the viol with alittle of the menſ{truum, | 


metalline. powder being moiſtn'd'-in 


MP, no © I = my my wn wm. a, 
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was afterwards drench'd with more ; 


whereupon -the mixture grew: very 


hot, and belch'd up copious and 
ſtinking fumes; which whether they 
confilted - altogether of the vol:tile 
ſulphur'of the Mars, or of metalline 


{teams parcicipating of a ſulphureous 


nature, and join'd with the ſaline ex- 
halations of the menſtruum , 1s not 
neceſſary. to be here diſcuſs'd. Burt 
whenceloever this ſtinking 1ſmoak 
proceeded, fo inflammable ir - was,thar 
upon the approach of a lighted candle 


to it, it would readily enough take 


ire, and burn with a blewiſh and 
ſomewhar greeniſh flame at the mouth 
of tlie viol- for a good while together ; 

and that, though with lictle lighr;- yet 
with more ſtrength than one would 


eaſily ſuſpett. 

-;. This Haming Viol herefire we 
\conveightd into a Receiver, which he, 
-who us'd ro manage the Pump , af 


F firm'd 
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firm'd charabout fix exſuftions would 
exhauſt, And the Receiver being well 
cemented on, upon the firſt ſuck the 
flame ſuddenly appear'd four or five. |. 
times as great as before ;: which I a- 
{crib'dio this, That, upon the with- 
drawing of the Air, and conſequent- 
ly the weakning of its preſſure, great 
ſtore of bubbles were produc'd inthe 
menſtruum,which breaking could not 
but fupply the neck of the Viol with 
ſtore of inflammable ſteams , which 
(as we thought) took not fire without 
ſome noiſe ; upon the ſecond exſufQti-J 
on of the Air the flame blaz*d out as 
before, and fo it likewiſe did upon 
the third exſution, but after that it 
went out ; nor could we re-kindle a- 
_ 'ny fire by haſtily removing the Recei-| 
ver; only we found,that there remained 
fucha diſpoſition in the ſmoak to in- 
tammability, that holding a lighted 
Eandleto it, a flame was quickly re- 
kindled. : E X 
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EXPER, IV; 


Uf the Duration of the Flame of 
Spirit of Wine impregnated with 
a metal in the Exhauſted Recei- 
ver, 


) Ecauſe it may, upon grounds 

not improbable, be thought, 
that well-dephlegm'd Spirit of Wine 
being a pure Athereal liquor, which 
does not, like combuſtible Sulphurs 


| ( whether vulgar or meralline ) emit 


any viſible ſmoak to ſtifle the flame 
( into which it may in the free air be 
totally reſolved ; ) it this ſpirituous 
and thus qualified liquor could be 


_ duly aſſociated with a metalline body, 


the reſulting flame might be more than 

ordinarily vigorous and durable ; 

I ceſolv'd to make an Experiment of 

this ſort, and baving by a way, ut 
2 
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I deliver in another paper, | In a Pa- 
radox about the Fuel of Flames | fo 
united highly reftified ſpiric of Wine 
with a prepared metal, that they 
would both afford a conſpicuouſly 
tinged Flame ; we put this mixture 
into a ſmall Glaſs-lamp , made on 
purpoſe, and furniſh'd with a very 
ſlender wicke, which the mixture 
would not burn whilſt there was l1- 
quor enough to imbibe it well ; and 
putting this lighted Lamp into 2. cOn- 
venient place of a Receiver that was 
not ſmall, fince it was able to contain 
' about two gallons or ſixteen pound 
of water, we made. haſt to cement on 
the glaſs to the Engine, and yet found 
not in two or three ſeveral rryals, that, 
after the Pump began to be moved, fo 
little a quantity of tinted flame in 
that capacious Glaſs lafted much 
( if at all ) more than half a minute 
of an our ( eltimared by a minute 


watch.) - | And, 
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And, becauſe the Receiver, we then 
made uſe of, ſeem'd to me, by reaſon 
of its fize and ſome accommodations 
that belong to it, proper enough to- 


- be imploy'd about other tryals, con- 


cerning the relation between Flame 


and Air; I chought fir to ty with the 


ſame ſmall Lamp and liquor, what 0- 
cher Phenomena of that kind would 
be afforded by letting Air in and our; 
according to the various exigencies 
of my parricular aimes, 

- But not having then, nor 1n ſome 


- time after, the leiſure —_ opportu- 


nity of ſerring down things circum- 
ſtantially, -I contented my elf to cake 
thoſe ſhort Notes ( of the Principal 
things ) whereof 1 now ſubjoyn the 
tranſcript, 

When the flame began to decay, 
the turning key being now and 
then drawn almoſt our , the tin- 


Fed flame laſted once a minute 
F 3 and 
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and a half, and another time lon- 
ger. 

The turning key being taken out 
in the beginning, the flame laſted rwo 
minutes or betrer, 

"= Pipe bedded in the cement at the 
botrom of the Glaſs, and having at 
each end an open arifice almoſt of the 
bigneſs of thar filled by che turning 
= which key was then removed 
from the rop; the tin&ed ſpirit ſeem'd 


to burn very conveniently, as if the | 


flame would have burn'd very long, 


if we would have permitted ir fo to - | 


do. 
| Theorificeat the top being ſtop'd 
with the turning key, though the Pipe 
were left open at the bottom, it plain- 
ly in a ſhort time ſeem'd much 4 de- 
cay and ready to expire ; whereupon 
T caus'd one to blow conſtantly, yet 
but very gently, in at the pipe with 
a pair of bellows, and by this means, 
 _ though 
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though we did. not keep the flame vi- 
gorous, yet we kept it alive for aboye 
four minutes ; and then obſerving it 
to be manite{tly ſtronger than it was 
: when we began to retreſh it with the 
Bellows, we ceas'd from blowing; 
and found, that though the Glaſs- 
pipe was till lefr open, yet within 
about one minute the flame was quite 
extinguiſhed. 


— —— 
hn —_— 


EXPER, V, 
Of the Conſervation of F lame under 


walter. 


He better to examine the necel- 

fity of Air to Flame, I thought 

fir not only to make the ſeveral Try- 
als mention'd in this Paper, whiether 
it would live in a medium much thin- 
- nerthan Air ; but alſototry, whether 


F 4 It. 
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it would be able to continue in a me- 
dium many hundred twmes thicker 
than Air, namely in Water, 

I doubted not but. many would 
think this both an eaſie and a needleſs 
Inquiry, fince eminent Writers, both 
Ancient and Modern, tell us without 
ſcruple, thar Naptha and Camphire 
will, burn under Water ; but 1 had 
never the good fortune co be able to 
make them do ſo ; and-may be allowed 
to doubt, whether theſe Writers, not. 


withſtanding their confidence, deliver A 


what they affirm upon Experience,not 
| bare Tradition. And though in ce- 
lebrated Authors 1 have met with di- 
ers Receiptsof making Compoſitions 
that will not only burn under water, 
but be kindled by it ; yet 1 have found 
thoſe, I had eb to conſider, to be 
ſo lamely or ſo darkly ( and ſome of 
them 1 fear ſo falſly ) ſer down, that 
by the following compoſition, how 


flight 
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flight ſoever it may ſeem, 1 have been 
I:ible co do more than with chings they 

ſpeak. very promifingly of; fince, 

doiſph 'twill not be kindled by water, 
yet being onee kindled it will con- 
tinue to burn under water. - © - 
And that there might be 'no ſulpi- 
cion, that whilſt the mixture conti- 
| wed under water, It did only: as it 
ſrere vehemently ferment, or ſuffer a 
violent agication of its parts without 
having them kindled, ill _ in'' their 
aſcending they were atually fired by 
the conta& of the air, incumbent on 
the ſurface of the water ; To obviate 
this ſuſpicion ( I fay) we were careful 
to try the Experiment, not. only in 
other Veſſels, but in a largeGlaſs, "the 
tranſparency of whoſe ſides, as well as 
that of the contained water, would 
permit us to fee for a while the burn. 
ing of our compoſition , which was 
ſometimes with a weight detain 'd, and 
ſome- 
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 fomerimes with a. Forceps held, till}; 
'twas conſumed, a good way under, 
the ſurface of the Water. 01 
The way of making the Experiment|4: 
is this : We took of Gunpowder three; 
ounces, of well burnt Charcoal onefp; 
drachm, of good Sulphur or floweſ, 
of Brimſtone a little leſs than half af, 
drachm , of choice Salt-petre near, 
2 drachm and half : Which Ingredi,ſ,, 
| ents being well reduc'd to powder, 1 
_ and diligently mingled without any i 
| liquer.; either a large Gooſe-quilq, 
whoſe teathery part was cut off, or af, 
piece of a Tobacco-pipe of two ary, 
three inches long, and well ſtop'd at ar 
oneend, had its cavity well fill'd withf 
this mixture, (inſtead of which, hea-ſ| 
' ten Gunpowder alone might ſerve, if ,; 
it did not operate too violently, offf 4 
waſte too ſoon ; ) For the kindlingſ 6, 
whereof, the open orifice of the Qzilſ ., 
or Pipe was Carefully ſtopt with af ,, 
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Wl pnvenient quantity of the ſame mix. 
er mure, made up with as little Chymical- 

Oyle or Water, as would bring it to a 
atfr confiftence. This Wild-fire was 
Efkindled in the Air, and the Quill or 
negPipe, together with a wejght,to which 
M'rwas tied to keep it from aſcending, 
 Uyas flowly let down to a convenient 
aUldepth under water, where it would 
continue to burn, as appeared by the 
Treat {moak it emitted, and other 
WIhens, as it <1d 1n the air ; becaule the 
uh ſhape af che Quil or Pipe kept the dry 
"Ymixcure from being acceffible to the 
AT water ( that would have diſorder'd 
Mnd ſpoil'd it ) at any other part than 
"of the upper Oritice; and there the ſtream 
+l of kindled matter iflued out with fuch 
violence, as did inceffantly beat off 
AI the neighbouring warer, and kept it 
bl from entering into the cavity that 
"ys contain'd the mixcure,which therefore 
4 would continue burning ill "twas 
'J] conſumed, | Ons 
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"Tis probable, that moſt men will pa 


conclude from this Experiment, thatſlic 
Air is not ſo abſolutely neceffary tofm: 
the duration of Flame, as ſome otherÞth 
of our Tryals ſeem to argue ; and thatÞgy 
there ought to be a difference madeſ}iic 


berween ordinary Flames, and thoſ 
that burn with 'an extraordinary ve- 
hemency. But my defign being, as 
L long ſince intimated, rather to re. 
late Tryals than debate Hypotheſes, | 
ſhall only add; that ic may be pre 
tended on the behalf of the opinion 
that this experiment ſeems to dil- 
prove, that, not to mention the Air 


that may lutk im the Pores of the Wa,ſ 


ter, or that which may be 1ntercept 
between the little grains of Powder 
whereof the mixture conſiſts, the Salt. 


petre it ſelf may be ſuppos'd to be off 


ſuch a texture, that in its very for- 


mation the corpuſcles, that compoſe] 
it, may intercept ſtore of little aerealſ: 
< particles}: 


fla 
th 


ur 
W! 
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illJparticles berween the very minute ſo- 
arflid ones which thoſe Corpuſcles are 
tofmade up of, And this inexiſtence of 
ethe Air in Nitre may be probably ar. 
atfgued from the great windineſs of the 
def tame that is produced upon the de- 
ſe] fagration of Nitre, . According to 
e-{| this ſurmiſe,though our mixture burns 
as] under water , yet it does not burn 
ef without air, being ſupplied with e. 
[] nough to ſerve the turn by the nume- 
ef rous eruptions of the aereal particles 
of the diſfipated Nitre it ſelf. 
- Onthis occaſion I remember, that 
in another Paper I relate, that for di- 
-vers purpoſes, and among them to 
aJ-remove this ſuſpicion, I ſucceſsfully 
x] tried to reproduce Nitre in Vacuo Boys 
-| liano, that there might not be any 
If Air, or at" leaſt agy quantity worth 
heeding, intercepted between the con- 
-vening particles, that by thelr coa- 
-litions made up the nitrous Cor- 
x pulcles, 
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 puſcles, whichin favour of the necel. 
fity of Air to Flame may be pretende 
co be bur fo:many litcle empty bub: 
| bles cloſe ſtop'd, whole moiſter parts 
may. by the fire that kindles the nitn 
be exceedingly rarified, and in tha 
eſtate emulate air, and violently by 
their litrle priſons, and throw abou 
the fragments of them with force, and 
in numbers enough to make their ag 
gregate appear ſuch a tlame,as is wou 
to be made by unQuous and trulj 
combuſtible Bodies ; and yet this ra: 
rifi'd ſubſtance, that thus thatters thi * 
nitrous particles, may really be nf 
true and laſting. air, but only vehe 
mently agitated vapours, which pre 
ſently, upon the ceſſation of the heat 
return to liquor; as we ſee, that the 
vapours ofan /olipile, that iſſue oufſ 
after the acreal Particles have beef * 
expell'd, though they make a great 
notſe and a temporary wind gs : 's 

olq - 
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hole they ſtream out at, and would 
erhaps, if that hole were cloſe ſtopr, 
Lak the Kolipile ; yet are not true 
| and permanent Air, but at a ſmall di- 
4 ſtance off the Inſtrument return into 
water, . 
But though I could ſuggeſt other 
I ſuſpicions and conjeftures about the 
J-inclufion of Air between the particles 
of Salt=petre ; yetI forbear to mention 
them in a Writing deſign'd to be 
I chiefly Hiſtorical, 
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| Relating an 044 Phenomenon a: 
bout the Flame of a Metal in ours 
Vacuum, | 


j - the foregoing Experiments 
i - made on purpoſe, 'I ſhall add 
1 a Phenomenon attorded us-by — 
; an 


8o Of the diffealty of preſerving 
and yet not UpFOrTNs co. accompany 
the reſt..'. 

Whilſt we were trying to kindle 
ſomething i in our exhauſted Receiver, 
it happen'd by ſome accident or 0- 
'ther, that the combuſtible ſubſtance, 
that: was to be kindled, fell-befides the 
iron, whereby our incended trial was 
defeated. But whilſt we were. con- 
fidering what was to be done on this 
occaſion, ,and had not yer ler, in, the 
Air that had been pump'd 'out,, the 
Iizhts alſo continuing yet removed; 
ve were ſurpriz'd to ſee ſomething 
burn like a pale blewiſh Flame almoſt 
in the midſt of the cavity of the Re- 
ceiver, and at firſt ſuſpe&ed ir. to be 
ſome illuſion of the eyes; butall the 
by-ſtanders perceiving it alike, and 
_ obſerving that ir grew very broad, we 
look'd at.;1t with great attentiori, -and 
found ir. to laſt much longer, chan, [ 
.remetyber, I haye ſeen any flame do 
in 
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Flame without Air. 8x 
in an Exhauſted Receivers I ſhould 


have ſuſpedted, it had proceeded from 
ſome Brimſtane; ſticking, without our 


heeding it, to ſome part of the iron, 


which we had tormerly imployed to 
kindle Sulphur in our Receiver, had 
it nat been chat, beſides other chings, 
I remembred, hat we had juſt before 
kept it red-hot in the hire, and conſe- 
quently muſt have burn'd away any 
little Brimſtone, if there were any that 
adher'd co it : Bur though we much 
wonder'd,whence this our Flame pro- 
ceeded, 1 would nor ler any thing be 


done chat might haſten its extinCion 5 


and at length, when ir expired of it 
ſelf, we ler in the Air, which had been 
ll then kept our, and perceiv'd upon 
the concave part of the iron ( which 
we judg'd to be the place where the 


flame had appeared) a piece of melt. 


ed metal, which we concluded had 
been faſten'd ro the ſtring, that the 
G fewel 


82 Ofthe difficulty of preſerving 
fewel we ddfign'd to kindle had been 
tied ro, in order tothe letting it down 
the more eaſily : And this made us 
conceive, that the ſtring happening 


to be burn'd by the exceſfive heat of 


the iron, the piece of metal fell into 
the cavity of it, and, by the ſame hear, 
the more combuſtible part, which the 
Chymilts call che Sulphur, was melt- 
ed and kept on fire, and continued 
burning fo long as we have related. 
The piece of metal was judg'd to be 
Lead, but haviny nct i ob- 
ſery'd ſuch a diſpoſition in that metal 
ro: be inJam'd, I confider'd it atten- 
tively, and perceived, that 'rwas fome 
Fragment , that the Operator had 


chanced to light on, of a mixture of 


Lead and Tin that 1 had ( a while 
before, for an Experiment . not at all 
bel>nging to our preſent ſubjett ) 
cauſed to be colliquated in a certain 
proportion. Upon whoſe account 
It 
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ic ſees, the mixture of the ingredi- 
ents had acquired ſuch a new texture, 


as, whether by making the bodies o- 


pen one another , or by what other 
means ſoever, fitted the maſs to afford 
us the Phenomenon above recited, 
And though I made an unſucceſsful 
Tryal with a mixture of Lead and 
Tin to produce ſuch a flame upon 
the heared Iron in the open Air ; yet 
the newly related experiment may 
ſuffice ro argue, that rhere may be 


Flames of metalline Sulphurs ( as the 


Chymitts call chem ) that wall be at 
leaſt as eafily produced withour the 
concurrence of the Air. as that of 
common Sulphur, and continue to 
burn in our Vacuum longer than it, 
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Of the FHEIR arfficult Propa- 
gation of Afual Flame in 
Vacuo Boyliano. 


Have more than once obſery'd. 
that ſome bodies ( whereof l 
make particular mention ir a- 
nother Paper ) though they 
will not be nies; into Flame by very 
intenſe heats, and thoſe of very dif- 
fering kinds, are yet very readily 
kindled by an aQtual Flame. So that 
the Propagation of Flame to conti- 
guous bodies, that, according .to the 
hitherto obſerv'd and unqueſtion'd 
courle 'of things, muſt thereby in a 
moment, as 1t were, be actually in- 
on d, ſeems to be not only very 

G 4 caſte, 
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_ eafie, but almoſt infallible : And yer, 
that this propagation is not eafie, or 
is perhaps ſcarce poſkble to be per- 
form'd withour the afliſting preſence 
of the Air, may be gather'd from the 
next followirig Experiments : At 
whoſe titles though you will proba- 
bly be ſurpri#d, in regatd that by the 
two firſt Experiments of the firſt Title 
of this Tract it will ſcarce be —_ 
fed, that Sulphur ſhould be kin 

in our Vacuum; yet 1 preſume yb6ur 
wonder will ceaſe, when I put you 
in mind, that I formerly took notice 
to you of my having ſometimes met 


with ſuch Sulphur, as would be kin- 


Aled there: and *twas. whilſt that well- 


_ diſpoſed parcel af Sulphur laſted, that 
I took the opportunity of making. 


with the flame of it the Tryals, tg 
which I now proceed. 


EXPER, J, 
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EXPER, 1. 


An ineffetiual attempt to make 
Flame kindle Spunck in an Ex- 
baufted Recerver ' | 


Aving placed the often men. 
.tion'd Cylindrical.plate of 1- 

ron; firſt broug t tO be red-hot, in 
a Receiver, capable of containing 
two Gallons of water ; and having 
alſo diligently pump'd aur the Air, 
ye kindled a little Sulphur upon the 
heated plate, and then a pitte of 
'Jdry'd Spunck, tied to a ſtring, was, 
by the help of a, turning key , ler 
[dawn to the Flame ; and when the 
Experiment was finiſhed ; and the 
Spunck was taken out, we found it 
In divers places not manifeſtly al 
Jter'd ſo much as in colour ; and in 
thoſe parts, that h1d been moſt ex- 
poſed 
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poſed to the Flame, it was turn'dto 

a ſubſtance very differing from aſhes, 
being black and brittle as tinder, and, 
like it, exceedingly diſpoſed to be 
kindled upon the tquch of Fire, 


EETSR. 11: 


An unproſperous attempt to make 
Flame kindle Camphire without 
the help of Air. | R 


f S a farther confirmation of thell { 
difficulty of propagating Flamef j; 
1n our Vacuum, we may annex the fol.ſſ , 
lowing Tryals. x 
Into the lately mention'd Receiver 
we conveyed the Cylindrical plate 0 


P 
OP v 
iron, made ule of in the former Expe c 
P 
N 


riment ; and when the Air had been 

diligently pump'd out, we did, by 

the help of the turning key, let down 
Rd SIR » uponſ 
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upon the hot. iron a+ piece of ſuch 
brimſtone, as, would, 1n ſpite of fo 
difadvantagious a place, be kindled 
with that heat. A little above this 
Sulphur we had tied to the ſame ſtring 
2 plece of Camphire,, that being a 
body exceedingly apt to take fire, if 
not ( as 1t were) to draw it, at the 
flame of lighted Brimſtone. But our 
Sulphur, melting with'the heat of the 
ron Cylinder, dropt; unluckily from 
the ſtring *cwas faſten'd to before, and 
for the moſt parrt fell off, And as 
ſoon as 1t cameto the ground, where 


| it was diſtant from the vehement heat 


of che mezal, the flame expired, and 
that part of the Sulphur , that hap- 
pen'd to ſtick to the fide of the iron, 
was inflam'd by it : And I, that 
chanc'd to be then in an inconvenient 
poſture for ſeeing the Camphire,could 
not, becauſe of the ſmoak of the ex- 


tinguiſt'd Brimftone, well ' diſcern 


what 
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what became of ic, But my Amanu- fy 
effis, that happen'd to be on the beſt fir 
fide of the Receiver, affirn'd. he ſir 
plainly ſaw the Flame of the Brim- [ſe 
ſtone reached the Camphire, withour 
beitig able ro make it flame. Which | 
ſeefn'd the leſs to be doubted of; be. |; 
cauſe the Camphire was by help of Jvc 
the turning Key let down low enough, Jo 
and if it had afforded a flame, theo 
difference of Colours betwixt that andth 
the blew flame of Sulphur would have 
made it vety eafie for me to have di: ff 
ſtinguiſh'd them. vl 

Another tryal I would have tho»Jnc 
roughly made to kindle one: piece of|m 
Sulphur tn our Vacuum by the flame] 
of another, tied a little lower in them 
ſame ſtring, that ir might firſt couch] pc 
the heated iron, and be thereby ſa] us 
_on fire; but, though we could find] - 
nothing that was viſibly amiſs 1n the 
kind of Sulphur we then us*d, yet we 
were 


x Jyere not able even by a reiterated 
ſt [iryal to make it take fire upon the 
he firon, where nevertheleſs it melted and 
n- [cen 'd alictlero boil, 

ur A third Tryal was not fo unſuc- 
ch Jeſsful ; for having in the well-cx- 
& [tauſted Receiver ler down upen the 
of very hot iron a match, made of a piece 
h, Jof Card dipp'd in Brimſtone, the 
he lower extream of it was kindled þy 
the contatt ofthe hot iran, But hotth 
ve the ſulphurated part of the match thus 
i. [famed away, yet the remaining part, 
which was a meer plece of Card, was 
» [not thereby turn'd into flame, nor in 
of] moſt places ſo much as ſenſibly 
\6 orchid or black'd ; though (as 1 re» 
| member ) the match ue been pur- 
h| poſely dry'd before-hand to Fa nk 
t| ts inflammarion, 


EXPER, III, 
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"EXPER. I1I. 


A firange Experiment upon Gun. 
powder, ſhewing, that though it 
were fired it ſelf, yet would nat 
fire the contiguous grains in Vas 
Cuo Boylians, | 


He -itoceding Tryals may ſuffice 
ro manifelt the difficulty of 


communicating Flame, wiahiod the 
help of Air, from one body to another, 
even when the bodies to be kindled are 
of a very inflammable nature. Burp 
becauſe there is no propagation of Ja 
Flame made in any bodies that we g 
converſe with here below, with any 
thing near ſuch Celerity as in the con«J 8 
tiguous grains of Gunpowder ; a0 
great heap whereof will, almoſt in the Þ 2 
rwiakling of an Eye, be curn'd into ſn 


\ Flame by propagation from any one |! 
ſmall | 
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+{ſmall kindled grain ; nothing ſeem'd 
1 fitter to manifeſt how much Flame is 


beholden to Air, than if ſuch an Ex- 
periment could be made, as might 
hew, that, even amongſt the con- 
iguoaus grains of kindled Gunpow- 
der, Flame would not be propagated 


I yithout the help of Air, How far a 


ll] 


ryal of this nature may be made in 
our Engine, the following Narratives 


will beſt declare, L 


We took ſome Paper, and laying it 
upon ſome convenient part of the 
plate of the Engine, we made upon it 
1 train of dry Powder as long as the 
glaſs would well cover; then, care- 
fully faſtening on the Receiver with 


good Cement, we lolicitouſly pump'd 
four the Air; which done, \we took 


a good Burning-glaſs , and abour 
noon caſt the Sun-beams through it . 
upon the train of ſome Gunpowder : 
where, 


where, though the -indiſpoſition to 
accenſion was ſo great, that the poy. 
 derdid not only {maak but melt with- 

out going off, and the Opergtor 
(thoygh vers'd in ſuch Experiments) 
would not allow that it would fignitie 
any. thing to continye the tryal any 
longer ; yet upon my þeing obltinate 
to proſecute it, he, being willing tq 
follow the Experiment , rationally 
confider'd, that the Recelyer, we had 
been hitherto fain to uſe, was ſoopa- 
cqus as to refiſt the entrance of many 
of the beams that ſhould have their 
operation upan the Powder : where; 
upon taking a finer glaſs that was late- 
ly come 1n,- we laid by the former, 
and imploy'd that, which, by reaſon 
of its tranſparency, ſo little weaken'd 
the beams of the Sun, that being ac- 
cording to my direQion held ob/iz- 
ately upon the ſame parts of the train, 
they were able to fire ſeveral of them 
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*[ one after another. But though the 


#*| Sun could thus kindle the Powder, yet 


ir could not make the flame propa- 
gate, bur only thoſe parts that were 
melted did at length kindle and fly 
away, leaving the reſt unalter'd, as 
| curiouſly obſerv'd, finding ſeveral 
little mafſes of colliquated matter 
in ſeveral places of the train, with the 
Powder unchang'd in all the other 
parts of the ſame train that lay in a 
dire& line ; befides that ſome of the 
J| little colliquated malles were conti- 
"*1 guous to the reſt of the Powder, which 
| appear'd unchang'd,and kindled rea- 
| dily, and flaſt'd all away as foon as 
"31 1 caus'd the Burning-glaſs to be ap= 
'| plyd toit in the open Air, 
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EXPER, IV. 


Reciting another Attempt to confirm 
the former. 


Or further Confirmation of ſo odd 
an Experiment, 1 ſhall alſo add 

a ſhort account of another made with 
Gunpowder in our Vacuum. | 
To try on an occafion, that need 
not here be diſcours'd of, whether by 
the help of one of thole little inſtru- . 
ments that are now us'd at London to 
examine the ſtrength of Powder, we 
could find any difference made by the 
abſence and preſence of the Air, in 
the reſiſtance of the Inſtrument, or the 
effe&s of the Powder on it ; we faſten'd 
it to a competently heavy and com- 

- modiouſly ſhap'd weight of Lead, and 
when 'twas carefully filPd and prin'd 
with Powder, we plac'd it in a Re- 
celver 
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ceiver of a convenient bigneſs, whence 
we pump'd out the Air atcer the uſual 
- manner, and perhaps with more than. 
uſual diligence. But though at length, 

after the Powder had hes reſiſted the 
beams' of the Sun concentrated on it. 
by a good double convex Burning+; 
plafs, it did, as | expetted, take fire; 
at the Touch-hole, and hll the Recei-, 
ver. with ſmoak ; yet, this kindled, 
Powder could not propagate che, 
flame to, that, which. was 1n the box, 
how contigyous ſoever the twoparcels 
were to one another, And when the 
infrument was taken out into the Air, 

( by which ic appeard how free the 
Touch-hole was,) as ſoon as ever 
new-priming with the ſame ſorr of 
Powder was put to it, the whole very 
readily went off : And when, for fur- 
ther ſatisfaQtion, we caus'd the inſtrn- 

ment to be new charg'd, -nd upon its 


raking fire only at the Touchi- hole in 
"W's the 


x00 Ofthe difficult Propagation of 
the exhauſted Receiver , we ordered 
new-priming to be added without ſo 
much as taking the inftrument out of. 
the Receiver, though afterwards the 
Receiver was cloſed again, but with- 
out” being exhauſted of Air ; the 
Powder, though clofely ſhut up in the 
Glafs, did readily go off, as well that 
which was in the box or cavity of 
the | Powder-tryer, as that which lay 
on the outward part of the Inſtru- 
ment, Andthistryal,' for the main, 
was repeated with the like ſucceſs, 


EXPER, V. 
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EXPER, V. 


Briefly mentioning two differing 
Tryals with two differing Events, 
to kindle Gunpowder in cur Va- 


- cuum, 
Ou will eafily believe, that the 

FF event of the foregoing tryals 
ſeem'd ſtrange enough to the inge- 
nious perſons, that I had defir'd to be 
preſent. at them ; and perhaps the at- 
tentive conſideration of it may well 
enough ſuggeſt ſuch odd ſuſpicions 
and conje&ures, as I have neither the 
leiſure nor the boldneſs to diſcourſe 
of in this place. 

But here I ſhall not diſſemble my 
having, by a ſomewhat differing way, 
made a couple. of tryals , whereof 
though the firſt may confirm the great 


indiſpoſiticn of Gunpowder to be 
H3  Kkindled 
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kindled in our Vacuum , yet the ſe. 
cond ſeems to look another way, 

The firſt is ſummarily ſet down 1n 
my Notes to this purpoſe. [ A few 
ſmall corns of Gunpowder, bzing in- 
cluded in a very ſmall buble freed 
from ics Air, and ſecur'd againit the 
return of it, or any other, and then 
apply'd warily to Coals cover'd with 
Aſhes; did not go off nor burn, but 
aftorded a little yellow powder that 
ſeem'd to be Sulphur, and ſublim'd to 
- the upper part of the glaſs. ] 

The Latter's event I found in the 
ſame paper to have been thus regi- 
ſter'd, [ But two larger Bubles though 
{trong, whereof ore had the Air but in 
part, and the other ca/efully emptied ; 
being provided each of chem with a 
greater quantity of Powder ( though 
ſcarce enough to promiſe ſuch an et- 
fet ) a while after they were put up- 
© on quick Coals, each of them was 
 hI-wwr 
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blown 1n pieces with a-Report almoſt 
like that of a Musket; but,chough this 
was done ina dark place, yet we did 
not percelve, whether or no there were 
any real tlame produc'd. ] 

The event of this Tryal ſeems at 
firſt ſight to concradid the inference, 
chat probably you have drawn from 
che foregoing Experiments. * Bur yer 
1t may not be unworthy of our inqui- 
ry , whether this way of tryal be: as 
proper to give farisfaGion tothe cu- 
rious, as that, made with the Sun- 
beams, was. And [ leave it to be con- 
fder'd, whether or no 1t may not be 
doubted, whether the going off of rhe 
Gunpowder was caus'd by a fuccel- 
ſve, though extreamly {wift, propa- 
gation of real Flame, from the firſt 
kindled grains to the colt ; or did not 
proceed from this, Thaz the coals 
aging ſtrongly ar the ſame time 0a 
the whole Area or extent of the pow- 
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der that was next to them, and this 
in the abſence of the Air, each grain 
was in that caſe, as'twere,a little Gra- 
' nado, and the heap of them being . 
uniform y enough ited on by the "be 
they were made to go oft, as to ſenſe, 
all at once, as 1f there had been bur a 
contemporary Exploſion made of 
them all together by the aCtion of the 
external fire, rather than any true Ac- 
cenſion made by the flaming grains 
of the unkindled ones. As 1 remem- 
ber 1 have tried, thateven in the open 
air One may , with a Burning-glaſs 
dextrouſly mmploy'd, make ſome part 
of a little parcel of Aurum fulminans 
go off, whilſt the neighbouring parts 
of the ſame parcel, to which the focus 
does not extend with heat enough, will 
not be made to do ſo. 
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FLAMMA VITALIS 


_ of Animals. 


(Sent to the ſame Perſon to whom the 
former Papers were addreſs'd.) 
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EXPERIMENTS 


About the Relation betwixt Air, - 
and the Flamma Vitalis of - 


Animals. 


o 
'y 


(Sent to the ſame Perſon to whom the 
former Papers were addreſs'd.) 


He xx. Experiments hi- 

therto {ſet down under 
the three foregoing 71- 

tles,by ſhewing the Rela- 
tion betwixt Air and Flame in gene- 
ral, may be ſerviceable to the Inqui- 
rers into the nature of the Vital F lame 
in particular. But yet having had 
occaſion to make ſome tryals, that 
more dire{ly regard the requiſiteneſs 


of Air to the Flamm - *alis or Vital 
Prin- 


ſo new and nice a ſubjeQ, the affinity 
that may be found between ſome, ei. 
ther in regard of the ſubje&s expos'd 
to tryal, or in the manner of making 


upon caſes where the ſucceſs was not 
uniform, 
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Principle of Animals ; I ſhall noy 
preſent you by themſelves as many ag 
I could light on, withour being ſoli- 
citous that they ſhould be quice dif. | 
| *y fering from each other ; becauſe in; 


it, may be uſeful, if not neceſſary, to 
confirm things by the reſemblance of 
Events, or make us proceed cau- 
tiouſly and diſtinaly in pronouncing cy 


SB 8. 
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EXPER, I. 


1 

ql Where in the Durations of the Life 

' of an Animal, and of the Flame 
of Spirit of Wine, included toge- 

'- ther in a choſe Veſſel, were com-- 
pared. 


"FE took ſome highly refihed 
"1 Spirit of Wine, and pur a- 
[bout a ſpoonful of it into a ſmall 
> IGlaſs-lamp, conveniently ſhap'd and 
* Fpurpoſely blown with a very ſmall 
ofifice, at which we put in a little 
Cotron-wieke , which was but very 
fender. 
We alfo provided a tall Ghſs-Re- 
Jceiver,which was in length 18 inches, 
and contain'd above twenty pints of 
, I vater. This Receiver, which was 
open at both ends, was at-the upper 
orifice ( which' was not wide:) co- 
vered 


vered with a Brafs-plate, fatned on 


very cloſe with good cement, for ule; || 


whoſe mention belongeth not to this 
place ; and for tne lower orifice,which 
was'*far the wideit, we had provided 
a Braſs-plate furniſhed with a-com- 
petent quantity of the cement we im. 
ployed to keep the Air out: of che 
Pneumarical Engine ; by means of 
which plate and cemEnt; we, cgu 
ſufficiently; cloſe the: lower orifice 
(though awide-ane) of our Receiver, 
and hinder the Air from getting.in &@ 
Ie; 545) Fe | 
Theſe things being thus prepared, 
we took the ſmall Glaſs-lamp above 
mentioned, and having lighted it, we 
plac'd both it and a ſmall Bird-(which 
was a Green-finch-) - upon the Braſs 
plate, and in a trice faſtned ir-to the 
lower orifice of the Recetyer, and then 
watched the event ;' which was, that 
within: two minutes (as near as' we 
could 
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could eſtimate by a good minute- 
yatch ) the flame , afcer having ſe- 
is | veral times almoſt quite diſappear'd, 
h | was utterly extinguiſhed ; Eur the 
d| Bird , chough for a while he ſeem'd 
| to cloſe his eyes as though he were 
| fick, appear'd lively enough at the 
| nd of the third minute ; at which 
Fl time , being unwilling ro wait any 
d longer by reaſon of ſome avacatians, 
+ | 1 cauſed him to be taken our, 

rl After he had fora pretty while, by 
xÞ being kept in the free Air, recovered 
«| and refreſhed himſelf, the former tryal 
| was repeated again, and at the end 
8 of the ſecond minute the flame of the 
Lamp went out ; but the Bird ſeem'd: 
hÞ| not ro be endanger'd by being kept 
| there a while longer. 

| After this, we put in together with 
af the ſame Bird two lighted Lamps at 
| once, ( viz. the former and another 
like it ) whole flames, according to 
expecta- 
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expetation, laſted not one whole mi- 
nute before they went out - together, 
Bur the Bird appear'd not to have 
been harmed, afrer having been kept 
five or fix times as long before we 
took off the Receiver. 

In the tall Receiver aboye-men- 
tioned we included a Mouſe, with 2 
lighted Lamp filled with theSpirir of 
Wine ; bur before the Experiment 
was near finiſh'd, the Mouſe, being at 
liberty within the Glaſs, made a ſhitt 
to blow out the flame ; which being 


revived without taking out either the | 
Lamp or the Animal ; the Spirit of 


Wine burn'd about a minute longer, 
_ during which time the Mouſe ap- 
pear'd not tobe grown fick, no more 
than it did afterwards, when for ſome 


minutes, after the extin&ion of the: 


flame, he had been kept'in the fame 
cloſe and infefted Air. 


Afterwards 
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_ Afterwards we plac'd the ſame 
Mouſe .in another Receiver ,, which 
ſeem'd to be by a third part leſs capa- 
citous than the Ga and in it we 
alſo fixed a plece of flender Wax= 
candle, ſuch as 1s wont to be made 
up in Rolls, (and imployed to light 
Tobacco.) This Candle continued 
burning in this new Receiver but for 
one minute, during which tifne it 


emitted ſtore of ſmoak ; but this not 


hindering the Animal = appear live- 
ly enough, even after we had kept 


him much longer i in that infefted Air; 


the ſame Candle without being caken 


out: was lighted again , but burn'd 


not ſo long as before ; yet it ſufficed 
to darken the Receiver, and therefore 
probably much to clog the included - 
Air, in which nevertheleſs the Mouſe 
being kept, by out guels, eight or teti 
minutes longer,- he appeared, neithe? 


when he was taken out, nor a while 
119 I Detone; 
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before, to have received any conſi- 
deralc harm by his detention there, 


EXPER, I]. 


Of the Duration of the Life of a Bird 
compar d with the lafling of a 
burning Candle and Coal in our 
Vacuum. *X 


E took a Green-finch and a 
. piece of Candle of twelve 
to the pound, and included them in 
a great capp 'd Receiver, capable of 
containing about two Gallons or ſix- 
teen pound of water , which was yery 
carefully cemented on to the Pump, 
that no Air might get in or out,  . In 
this Glaſs we ſuffer'd the Candle to 
burn till che flameexpired, ( which it 
did, . in more than one Tryal, within 


two minutes or ſomewhac leſs ; ) at 
which 
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which time the Bird ſeemed to be in 
no. danger of ſudden death ; and, 
though kept a while longer in that 
clogg'd and ſmoaky Air, appeared to 
be well enough when the Receiver 
was removed. Afrerwards, we put 
the ſame Bird into the Receiver with 
2 piece of a ſmall wax Taper, whoſe 
flame though it laſted longer than the 
other, yet the Bird outlived it ; and 
'rwas judged he would have done fo, 
though the Flame had been' much 
more durable. Afﬀcer this, we in- 
cluded the ſame Bird with the firſts 
mention'd Candle in the Receiver, - 
which we had cauſed to be often 
blown into with a pair of Bellows, to 
drive out the ſmoak and infeed Air ; 
and then beginning to pump out the 
Air, we found, that the Flame began 


' more quickly to decay , and the Bird 


to be much more diſcompoſed than 
in the former Experiments ; but ſtill 
1 2 the 


ho 
— 
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the Animal outlived the Flame,though 
not without Convulfive motions. The 
Experiment we repeated with a piece 
of the fore-mention' d Taper, and the 
{ame Bird, which, though caſt into 
threatning ſymproms upon the gra- 
dual withdrawing of the Air, outlived 
not only the Flame, but the lmoak r00 
chat cd trom the kindled Wieck ; 

which circumſtance was allo obſerved 
it the preceding Tryal. 
"+ 'Laſtly, having freed the Receiver 
fin ſmoak , and ſupplyed it with 
freſh air, we put in with the ſame 
Bird a piece of Charcoal of about two | 
ins 5 in length, and half an inch in 
breadth, which had been, juft- before 
*twas Put in, well blown with a pair 
of Bellows, that It might be treed 
from a{hes;and thorowly ndled: and 
made haſte to/pump out the air. This 
diligence was continued not only till 


none of the fire could be diſcern'd - | 


by 
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by any of the By-ſtanders, bur till, 
in our eſtimation, ( which the event 
juſtified ) it was 1rrecoverable by the 
admiſſion of the outward air ; which 
at its coming in found the Bird very 
ſick indeed, but yer capable of a very 


quick Recovery, And this Expe- 


riment was, with the ſame Animal 
and Coal re-kindled, tried over again 
with the ſame ſuccels, 

_ - Whether this ſurvival of Animals, 
not only to a flame that emits ſtore of 


fuliginous ſteams, as 1n this tryal ; 


but to that which 1s made of ſo pure - 


 afuelasSpirit of Wine, -that aftords 


not ſuch ſteams ( as in the former ex- 
periment ;) Whether, I fay, this ſur- 


vival proceed from this , That the 


Common flame and the Vital flame 
are maintained by diſtin& ſubſtances 


or parts of the Air ; or that common 
Flame making a-great waſte of the 
| Aereal ſubſtance, they both need to - 
| ew; on keep 
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keep them alive, cannot fo eafily ag 
the other find matter to prey upon, 
and fo expires, whilſt there yet re, 
mains enough to keep alive the more 
temperate Vital flame ; or that both 
theſe cauſes, and perhaps ſome other, 
concurr tothe Phenomenon, 1 leave to 


be confider*d. 


——————_. 
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EXPER, 111, 


Of what happen'd to the Light of 

| Glo-worms in the Exhauſted Re- 
' _ getver, 4 

"Or the ſake of choſe Learned men, 
= that have thought the Lighr of 
Glo-worms and other ſhining inſe&s 
ta be a kind of eftulfion of the Bio- 
hchnium, or vital Flame, that nature 
has mage more Luminous. in theſe 
licthe Animals than in others ; and 

2 | which 
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which a very eminent Phyfician of the 
| Colledge of L9ndon affirms: to have 
felc in a warm climate more than ſen- 
fibly hot ; I ſhall ſubjoyn on this occa- 
fion ſome tryals made on Glo-worms, 
which elſe ſhould be referr*d to thoſe 
Experiments of mine about the Rela- 
tion .betwixt Air and Light, that you 
were formerly pleaſed to publiſh. 


We took two Glo-worms.that ſhone 
vividly enough, eſpecially one: of 
them, whoſe Light appear'd ſtrong 
- andrinQed as if it had been tranſmit- 
red through a blew Glaſs : Theſe we 
laid upon a little plate, which we in- 
cluded in a ſmall Receiver of finer 
glaſs than ordinary, that we mighit 
the betrer ſee what would happen: 
And having for the ſame purpoſe re- 
moved. the Candles, that no other 
Light might obſcure that of the In- 
| ſes, we waited inthe dark till that 


t..4 was 


was conſpicuous, and then order'd 


the Air to be begun to be pump'd' 


out ;- and, as we expected, upon the 
very firſt exſu&ion there began to be 
a-:very manifeſt diminution of the 
Light, which grew dimmer and dim- 
mer, -as the- Air was more and more 
withdrawn, till at length ic quite diſ- 
- og though there were young 
Eyes among the affiſtants, This 
darkneſs having been ſuffer'd to con- 
tinue along w bile inthe Recelver,' we 
tet-in the Air again, whoſe preſence 
Eas'we look'd tor ) reſtored at leaſt 
as'much Light as its abſence had de- 
priv'd us of, - This experiment was 
repeated with one more of 'thoſe in- 
ſes ; and the event was, that they 
all rhree gradually loſt their Light by 
the Exhauſtion of the Receiver, and 
vepain'd it ( with ſome increaſe, as 
was-judged ) by the return of the 
Air, And.1n this Experiment we let 
1 Sy > in 
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Ji the Air by degrees, and with an 
Interval or two, to obſerve, as we did, 


Poreater and greater when the Air was 


more and more withdrawn, fo the re- 


mrning ſplendor was gradually in- 
creas*d as we pleas'd to let in more 
and more Air upon the worms, 


EXPER, 1V. 


Containing a variation and im- 
provement of the foregoing 
Tres, 


SID Ut here I foreſaw, it might be 
; {uſpected, thar the diſappearing 
of the Light in our Exhauſted Recei- 
Jrer did not ſo much proceed from a- 
ny real, though but temporary, ex- 


tin&tion or eclipſe of it, as from this, 


that the Glo-worms having, as I have 
4 ofren 


that, as the diminution of Light was 
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often obſerved, a power of drawing kh 
the luminous part into the opacougls 

part of their body, they might, finds fp 
ing themſelves prejudic'd by the fhef 
withdrawing of the Air , hide their fe 
Light from our Eyes, withour lofing [me 
Ic, till being again refreſhed by the [dra 
return of the Air, they might be 1nsJyif 
vited to protrude it again into theſae 
tranſparent part of their tails, Thisflpe: 
ſcruple ſeeming grounded upon theſſyir 
nature of the thing, I rhought it worth 
while to remove it by the help of ano-Yma 
cher obſervation, that I long fincaſſto 
made and have mentioned elſewhereÞfor 
about Glo-worms, Which is this, that, Yinc 
if they be kill'd whilſt they are ſhieal 
ning , their luminous matter ms liv 
continue to ſhine. for a good whileca 
after cis taken out of their, bodies;ſthe 
and accordingly having put fome dl ma 
that, we took out of the forementioned] tc 
inſe&s, upon a little paper, and tf of 
a 
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'] luded it in the Receiyer we imploy- 
; the Candles being removed, we 

y rceiv'd it to ſhine vividly enough 
e Ihefore the Pump was ſer on work, and 
Ir dferwards to grow dimmer and dim. 
g Iner, as the Air was more and more 
£ (drawn our, till at length ic quite va- 
-Jnſhed ; and it re-appear'd immed1. 
efzely upon the Air's return, This ex- 
sFperiment was reiterated twice more 
Jyith che fame. ſucceſs for the main, 
bIBuc we cook notice, that the luminous 
-Imatter, after the Air was let in, ſeem'd 
vJio us not only to have regain'd Its 
former degree of Light, bur ſenſibly 
tincreas'd it, ( as it once happen' 1 
alſo in the Experiment made on the 

| living worms ;) which whether it was 


, fus'd by any real change made by 
[the receſs and acceſs of the Air in the 
I matter 1t ſelf, or by the greater accu- 
ſlomance of our Eyes to the darkneſs 
rf ofthe Place, [ diſpute nor ; and ſhall 
Jd only 
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only add this Phanomenon of one of 
our tryals, that having a mind to ſee, 
whether a very little proportion off. 
returning Air would not ſuttice to re- 
ſtore ſome little Light to the diſap. 
pearing matter; it was ſomewhat 
ſtrange to obſerve, chat ſo very {mall 
a quantity of Air, as was let in be- 
fore the Light was revived , was e- 
nough to make it become olainly vk 
ſible though but dimm : In which 
ſtate it continued, till we thought fi 
to let in more Air upon it. +-(Farthe 
tryals I could not add with theſs 
Glo-worms, having receiv'd them bit 
that night out of the Country, and 
being the next © morning to begin 


journey.) © 


—— 


—— 
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EXPER, V. 


| herein the former Inquiry is far- 
je ther proſecuted. 


\A Efer the lately mentioned Try- 
A als we made with the Glo. 
| yorms ,, having procured two | or 
FF three other of thoſe inſets, whereof 
MY one was judged to be as large as three 
i gdinary ones, we found, when we 
"Fad brought them our of the Country 
l to London, that this great warm was 
dead, as far as we were able to judge, 
ad finding him to retain a confide- 
ble. degree of luminouſneſs in the 
Sunder. part of his tail, we put him 
{into the {mall Receiver formerly men- 
tion'd, to try, whether, after the death 
of the animal, the ſhining matter 
'F would retain its former properries ; 
out at che firſt-time the Air was 
© NS | pump'd 


j 
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pump'd, out after the uſual manner, ſt 
the light was not only not aboliſhed  f 
but continued vivid enough, and fg 
it did, when the Air being let in and 
again withdrawn, the tryal was made 
a ſecond time. Bur being unwilling 
to abandon the Experiment till ye 
tryed it yet further, I causd the Re 
celver to be exhauſted yer once of / 
twice more, and at length I perceived 
that the Light beganco diminiſh, af} 
the Air was withdrawn ; and laſt off * 
all ir fo diſppear'd that the by-ſtat 
ders could not fee it, whereas: upon 
the readmiſſion of the Air the Light 
ſhone vividly as before, if not mage 
bright. This Experiment was re 
terated with the like ſucceſs, and mn 
both theſe times the like happened to 
the Light of the dead 'one and of'i 
Hving one chat we inchuded with it, 
tobe able cocompare them together; 
though there were this diſparity be-f 

ae CER twixty 


> CM” = a.” 


my ot CO” Oo vw© N= 


- 


tÞ Air,,andtheF.V. of Animals, 1 27 
x] twixt them, that the luminous part of 
«| the dead worm was much larger than 
fol that of the living, and the Light of 
nd] the later appear*d of a very greeniſh 
blew,whereas that of the former ſeem'd 
to be of a white yellow. 


— ——— —_— i _— 
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EXPER. VI. 


4 


' Made to examine whether Animals 
be heavier dead than alive, 


Is a receiv'd Tradition, that 
| bodies when dead are much 
heavier than the ſame were when alive; 
the matter of fa&t being taken for 
granted, ſome will perhaps aſcribe the 
change to the utter inability of a dead 
body any way to affiſt thoſe that en- 
deavour to remove it, Burt,according 
tothe general opinion, this difference 
proceeds from the total extinftion or 


recels 
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es of the ſpirits vital and animal, 


ich being ſuppos'd to be not only 


| ag! but light, lefſen'd the weight of 
c 


body they enliver'd ; and Flame 
being conceiv'd to be the lightelt a- 
mong bodies here below, 'ris not ims 
probable that ſome will aſcribe the 
Phenomenon to- the levity of the 
Flame, which by, being diffugd 
through the body of an 9. Br and 
vivitying it , deſerves the name of 
Viral. . But. 1 would not adviſe any 


- to rely on this conceit, till they are 


duly Carisfied of the cruth-of the mat- 
ter: of f&, which becauſe Ihavenot 
yet found. that any. -has\ endeavourd 
to try, 1 ſhall on: this occaſion give 
you the following; tranſcript of one 
of my Notesi.about StaTiFal Experts 
nth 


A. Mouſe. neat oboit threes 


drachms and a halt, being Put in-one 
of the ſcales of a very mice ballance, 
= Was 


So—— 
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Ounces In welght, and caus'd him to 
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| was counterpois'd together with 4 


ſtring that was tied about his neck like 
1noole, and after a while by drawing 
the ends of it was there ſtrangled, As 
ſoon as we judg'd him quite dead, we 
weigh'd him again, and thoug h no- 
thing was ſeen to fall trom Wig ; yet, 
contrary to the receiv'd Tradition, 
that Bodies are much heavier dead 
than alive, we found the weight to 
have loſt about 7; of a grain ; which 
probably proceeded from the avold- 
tion of divers ſubtil particles upon 
his violent and convulfive ſtruglings 
with death, . But this was no more 
than an Experiment of this kind,made 


ſome years ago, induc'd me to expett 


and foretell. 

Afterwards in a larger Ballance, but 
2 very good one, purpoſely made for 
nice Experiments, we took a very 
young Catlin, of between 10, and 11, 
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be ftrangled on the ſame {cale, where- 
inhehad been. put, But he could not 
fl gow L ſoon as an ordinary 
Il grown. animal ; fo that by. that 
{22th 2 Was quite. dead, we Cond him 
nor only not to be grown heavier bu 
lighter by four grains ; which did nat 
'much ſurprize us, having. elſewhere | ., 
noted the life of ſo very. young Crea- th 
tyres of that.kind [not to. be eafily | ** 
deſtroy'd for. want of Reſpicatibn 4 
- 65 (pit hg chat, fortryals ſake; | /* 
anorher Carlin of the fame Litter with 
this 1, have mention'd, being inclu- 
ded in a Receiver, wherein another 
Anjmal of chat fize might probably 
have been diſpatch'd in two or three 
- minutes, by the pumping out of Air, 
WS kept chere ſomewhat above a 
quarter of an hour before he appear'd 
to be quite « dead. 


$ - 


NEW 


——_— A. AY. CI. oo WE, r_ _= 


ADVERTISEMENT; * 


"Hſe tro following Attempts fal- 
ling into the hands of the Au- 
thor after the preceding Experiments 
vere printed, it was thought fit to an- 
nex them here for the affinity of the ſub+ 
jet. 


Place this after Page 130. 


133 
An ATTEMPT 
To produce Living Creatures 

in Vacuo Boyliano. 


N: reference ro the Opinion of 
.M thoſe Naturaliſts, that hold 
Ft the Seeds of Living Creatures 
> to be animated, and eſpecially 
tothe Hypotheſis of choſe Learned men 
| that affert the Flamma Vitals lately 
mention'd ; it may be an inquiry of 
moment, Whether or no In the Se- 
minal Prmciples, or Rudiments of A- 
nimals, the manifeſt operations of Life 
may be excited without the concur- 
rence of the Air ,, whole intereſt in 
the: produftion. and conſervation of 
Flame may be gather*d from the fore- 
zoing Experiments. : For, it ſeems 
| likely to prove no inconfiderable diſ- 
coyery.un reference to.the lately men- 
_—  .*} cion'd 
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tion'd-Hypotbeſrs, if it be-found, -that 
the Principle of Life in Seminal rudi. 
ments needs, as well.as other F lames, 
the concurrence. of the Air to aQuate 
It. 

I chought fir FORPORY notwith. 
ſtanding the great and almoſt inſu; 
perable difficulties, which 'twas wr 
enough for me to foreſee 1 ſho 
meet with, to attempr the hatching of 
_ Eggs in our Vacuum ; but though 1 

made ſome unſuccelsful tryals of This 
kind in order to a diſcovery about 

Reſpiration, (not hereto ſpeak of the 

attempts I made abour the animation 

of putrid matrer,) yet leaving the 

mention ofthem to its proper place, 1 

ſhall only cake notice in this what 

direftly concerns the preſent inquiry, 

_ Confidering then that pregnant fe. 
males cannot be made to live and 
bring torth young in our exhauſted 

Receiver, and that the Eggs of Birds 


% ” 
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and ſuch greater animals do in this, 
colder climate of ours require] to be 
hatched by the incubation of the fe- 
males (or other Birds;) 1 chought che 
ficreſt ſubje&s,, I could both make 
choice of and procure tor the defjgn'd 
Experiments, would be the Eggs of 
Silk-worms : For, having many years 
fince tried ſeveral things about thole 
Inſe&s, and among others found, that 


their Eggs would be hatched, not 


only by the heat of ones body, though 
that, be the uſual way , but by the 
warmth of the Sun even here in Eng- 
land, it they be kept till the Spring 
be far enough advanc'd : Remem- 
bring this ( | fay ) I gota good num- 
ber of Silk. worms Eggs; and having 
caus'd three conveniently ſhap'd, bur 
very ſmall, Receivers, to be pur- 
poſely made, that difter'd very little 
(and that accidentally ) either in 


tize or figure, we conveyed into each 


(*3) of 


- 
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' of them, together with a ſmall ſtock 
of Mulberry-leaves, ſuch a nnmber of 
Eggs as we thought ſufficient to. make 
one morally ſecure, that at leaſt ſome 
of them were prolifick ; this done, we 
catetully exhauſted one of them, -and 
ſecur'd ir againſt the return of the 
Air; the two. others we left full of 
Air: But having left in one, a little 
hole for the Air to come in and get 
Gut at, we ſtop'd the other ſo clole; 
as to hinder all intercourſe between 
the 'included Air and the External. 

All-things being. thus prepared, we 
expos'd the Receivers to a Sourh-win- 
dow;.where they might lie quier, and 
where 1 either came, or ſent to look 
on them from time to time ; the ſpring 
being then ſofaradvanc'd, that 1 ſup- 
Pos'> the heat cf the Sun would be of 
it ſelf ſufficient to hatch them in no 


rug time, 
Bhs Is f 
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Asto the ſucceſs of this tryal,; my: 
not being able to find any regiſter. of 
the particular Phenomena that” oc- 
curr'd, keeps me from yenturing, to, 
relate it very circumlſtantially z bur 
this I remember in general, chat both, 
l and others took notice,. that .in the 
unexhauſted Receivers there were di- 
vers Eggs hatcl*d into little InſeQs - 
that perforated. their ſhells, and crept 
out of them ; though atterwards for 
want of change of Food, or Air, or 
both, few or none of chem proved 
long _liv'd. But though the Eggs in 
theſ Receivers began to afford us lit- 
tle animals in a few dayes; yet the 
Eggs In the exhauſted Recelver did 
not, 1n many more, afford us any, 
And though I will not venrureto lay 
how long preciſely we kept them in 


.the ſame window, after ſome of the 


above-mention'd Eggs were harched ; 
yet (if I much miſtake not ) was 


(*4) ( from 


(frond firſt to laſt ) about three or 
uf cimes as long ; ; .and I remember, 
wekept themtill it was thought to no 
purpoſe to wait any -longer, and a- 
oreed in impuring the not hatching 
of the Eggs by the ſq long continued 
ation of the Sun to the ablence of the 

Ar. 
| 'What@ther Phenomena occurr'd to 
us in making this Experiment, and 
another not unproſperous one upon 
the Eggs of Flyes, you may expe, 
when 1 canlight on my Notes about 
them, or have my memory refreſh'd 


by thoſe that aſl ſted at the making of 


them, 


EXPER, VII, 
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An ATTEMPT 


'. Made upon Gnats in our Vacus 
um, 


Elſewhere mention that it has been 
{ obſerv'd, by a couple of our Vir- 
twoſs (whom 1 there name,) and ſeve- 
al times by Me, that ( here in Eng- 
and ) multitudes of Gnats are ge- 
nerated of [ittle animals that live, for 
2 part of the Summer, like Fiſhes in 
the water ; and conſidering, that by 
theſe a very unuſual pailage is made 
trom Swimming to Flying animals, 1 
thought them very fit ſubjeQts, where- 
on to make the following Experl- 
ment, 

. [ Parthy to try whether at leaſt an 
animal already living and moving 
In our Vacuum may be able to attain 
the perfe&ion due to it according -n 
ne 


the courſe of Narure; and partly to 
Examine, whether, .in caſe he thould 


attain It, at leaſt the lighter ſort 


winged Inſe%s may be able to fly. in 
that place; and partly to diſcover, 
whether an animal, ha had long lird 
in our Vacuum, would, when turn'd 
to a Flie, be.able ro continue alive 


without a Reſpiration, he had never. 


been accuſtom'd ro, in irs priſtine 
form or ſtate ; we took.divers of tho(s 
litcle ſwimming Creatures, which, in 
Aurumn, eſpecially cowards the ead 
of it, are wont to be turn'd into Grats, 
and having pur a conyentent number 


of them rogether In a fir quantity of 


Rain- Water, whe-ein they had been 
touna Gic Kept, into a final! Reco! VCi, 
the Air was pumpt ot, and the yellel 
ſecur'd againſt irs return, and then ſet 
alide in a place, where I could,ob» 
ſerve, that the day after ſome of theſe 
litle animals were yet alive and 
{wim- 
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ſwimming:to..and; fro, -not (without 
minute bibles adhering to them,; - bur, 
at the.end:of a day or twa after thax.,, 
| cauld-not perceive any of chem ito. 
ſurytve.their. dead Companions; nor 


di any:of theta recover, when freſh 


Air was let in upon them. Butchaugh 
this Experiment were the beſt 1 was 
then'able to make,; yet: I reſoly'd, it 
God .ſhould vouchſafe me {life and 
healch, ro repeat it; the enſuing Au- 
tymn ; ; that, wherein it ,was- made, 
proving fo. cold ;and unſeaſonable, 
that: a 'number.- of theſe little Crea- 
tures , put up with water into! ana, 
ther {mall Receiver, died all within 
a few days, though none of the Air 


was exhauſted ; and ſeveral, that 1 


kept in an ordinary Glaſs, that was 
divers times unſtop'd to give them 
freſh air, did yet periſh at no ordi- 


nary rate, And I confeſs ( as unkind 


as this trouble of mine may ſeem to 
the 
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of them, together with a ſmall ſtock 
of. Mulberry-leaves, ſuch a nnmber of 
Eggs as we thought ſufficient to make 
one morally ſecure, that at leaſt ſome 
of them were prolifick ; this done, we 
caretully exhauſted one of them, and 
ſecur'd it againſt the rerurn of the 
Air; the two others we left full of 
Air: Bur having left in one, a little 
hole for the Air to come in and get 
Out at, we Itop 'd the other 10 cloie, 
as to hinder all intercourſe between 
the included Ajr and the External. 
All things being thus prepared, we 
expos'd the Receivers to a South-win- 
dow, where they might lie quiet, and 
where I either came, or ſent to look 
on them from time to time ; the ſpring 
being then ſofir advanc'd, that I ſup- 
pos'd the heat cf the Sun would be of 
it ſelf ſuificient to hatch them in no 
lorig time, 


As 
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As to the ſucceſs of this tryal, my. 
not being able to find any regiſter of 
the particular Phenomena that” oc- 
curr'd, keeps me from venturing to 
relate it very circumſtantially ; bur 
this 1 remember 1n general, chat both 
| and others took notice, that in the 
unexhaulted Receivers there were di- 
vers Eggs hatcld into little Inſects 
that perforated their ſhe!ls, and crept 
our of them ; rhough atterwards tor 
want of change of Fool, or Air, or 
both , few or non? of them proved 
long-liv? d, Burthough the Eggs in 
theſe Receivers began to afford us lit- 
tle animals in a few dayes; yet the 
Eggs In the exhauſted Recelver did 
not, In many more, afford us any, 
And tho agh I will not venrureto ſay 
how long precilely we kept them in 


the ſame window, after ſome of the 


above-mention'd Eggs were hatched ; 
yet (if | much mitake not) *rwas 


"* Mg ( from 
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(from firſt to laſt) about three or 
four times as long ; ;.and I remember, 
we kept themtill it was thought to no 
purpoſe to wait any -longer, and a- 
greed in impuring the not hatching 
of the Epps by the ſo long continued 
ation of the Sun to the ablence of the 

Air. 
What other Phenomena occurrd to 
us in making this Experiment, and 
another not unproſperous one upon 
the Eggs of Flyes, you may expe, 
when 1 can light on my Notes about 
them, or have my memory refreſh'd 


by thoſe that all [ted ar the making of 


them. 


EXPER, VII, 
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An ATTEMPT 


Made upon Gnats in our Vacus 
um. 


Elſewhere mention that it has been 
[ obſerv'd, by a couple of our Vir- 
\ | tuo (whomlT there name,) and feve- 
ral times by Me, that ( here in Eng- 
land ) multitudes of Gnats are ge- 
nerated of little animals that live, for 
a part of the Summer, like Fiſhes in 
the water ; and con{idering, that by 
theſe a very unuſual patlage 1s made 
trom Swimming to Þ lying animals, I 
thought them very hit ſubje&s, where- 
on to make the following Exper. 
ment. 

[ Partly to try whether at leaſt an 
animal already living and moving 
In our Vacuum may be able to attain 
the perfe&ion due to it according = 
rcne 
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the courſe of Nature ; and partly to 
examine, whether, . in caſe he ſhould 
atcain It, at lea(t the lighter ſort cf 
winged Inſects may be able to fly in 
that place; and partly ro diſcover, 
whether an animal, thar had long livd 
in our Vacuum, would, when turn'd 
to a Flie, be.able ro continue alive 


without a Reſpirarion, he had never. 


been accuſtom'd ro, in 1ts priſtine 
form or ſtate ; we took divers of thoſs 
litcle ſwimming Creatures, which, in 
Autumn, eſpecially rowards the end 
of it, are wont to be turn'd into Grats, 
and having pur a convenient number 


of them together in a fic quantiry of 


Rain-water., whe-ein they had been 
tound and kept, into a ſmall Recelver, 
the Air was pumprt 0:t, and the velle! 
ſecur*d againlt 1rs return, and rhen ſet 
alide in a place, where I could, ob- 
ſerve, that the day after ſome of thele 
lictle animal were yet alive and 

| {wim- 
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ſwimming: to and: fro, nor without 
minute bubles adhering to them.; bur 
at the end of a day or two after thay, 
I could not perceive any of them to. 
ſuryive.their. dead Companions, nor 
did any of them recover, when freſh 
Air was let in upon them. But though 
this Experiment were the beſt 1 was 
then able to make, yet. I reſoly'd, it 
God ſhould vouchſafe me life and 
healch, ro repeat it- the enſuing Au- 
tymn ; . that,, wherein it was made, 
proving ſo cold ;and unſcaſonable, 
that: a number. - of theſe little Crea- 
tures , put up with water into! ano- 
ther {mall Receiver, died all within 

1 few days, chough none of the Air 
was exhauſted ; and ſeveral, that 1 
kept In an ordinary Glaſs, that was 
divers times unſtop'd to oive them 
freſh air, did yet periſh at no ordi- 


nary rate, And 1 cons ( as unkind 


as this trouble of mine may ſeem to 
the 
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- theAir;) that the failing of this and 
ſome other Experiments of produ. 
cing Animals in our exhauſted Re, 
celivers was the more unwelcome to 
me, becauſe I had and have ſtill a 
great defire-to ſee, if it be poſlible, 
what would happen to Animals, which 
had been produc'd in a place free 
from the pretſure of the Armoſphere, 
as if they had been born in Epicuruss 
imaginary intermundane ſpaces, upon 
their coming to be ſuddenly fur. 
rounded with our heavy Air, and ha- 
ving their tenderly fram'd bodies ex- 
pos'd to its immediate preffure. 
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(Annex'd by way of Appendix to the 
former Papers.) 


Or as much as ſome of the Learn. 

ed men,that are the grand Afſer- 
tors of the Flamma Vitalis ( whoſe 
opinion occafion'd my preſenting 
you the foregoing Expariments,) do 
alſo with the juſtly famous Dofor 
Willis explicate many of the motions 
of Animals, eſpecially thoſe perform- 
ed in the Muſcles, by the Exploſtons 
made of certain juices or fluid ſub- 
ſtances of the Body, when they come 
to mingle with each other: And for 
| ag 


2 New Experiments 
as much alſoas 1 do not remember, 
I have heard the Maintainers of this 
Hypotheſis infiſt on other inſtances | In 
favour of it ,, than: the going off of 
Gunpowder ; ' which Rn not a li. 
quor but a confiſtent and brittle bo. 
dy, and requiring tor its exploſion 
either Agual Fire, or a far intenſer 
heat than can be ſuppoſed natural 
In Men and other Animals ; I was in- 
duc'd to ſuſpect, they were not yet 
provided oi better Examples ; and 
therefore 1 preſume, ir will be look'd 
Upon as Aa. - rs neicher uſeleſs, nor 
* altogether impertinent, if, withour of: 
tering to determine any thing about 
the truth of the opinion, I ſupply the 
embracers of it with two or three ex- 
amples .of Exploſions made by the 
bare mingling of liquors ; which 1 
ſhall borrow from the elſe-where 
mention'd Notes, that .1 drew up 
{ore years ago, in order to the 
Improve- 
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: | improvement of ſome parts of Phy- 
lis kk 
In 
of | - 2 
1. 
" EXPER, I. 
MN 
” Of an Exploſion made with the Spi- 
: rits of Nitre and Wine, 


"TE took Spirit of Nitre, ſo 
ſtrong, that the fumes made 

the upper part of the Glats, it was 
: | kept in; always reddiſh, and having 
© | put but one ounce of it into a bolt- 
hs witha long neck, capable to con- 
tain, as we guels'd; twelve or ſixteen 
times as much, we caus'd an equal 
| weight of A/kþool (or highly rectified 
| | Spirit of Wine ) to be taken, and a 
little of it being put to the Spirit of 
Nitre, it preſently made {ſo ſtrong 
$a and 


4 New Experiments 


and quick an expanſion or exploſion, 
that ſome of it dew out of che Glaſs 
and hit again't che cieling of the 
room, ( where I ſaw the mark of it,) 
and falling upon his face that held the 
Glaſs, made him think ( as he told 
me ) that fire had fallen upon it, and 
made him run down the ſtairs like a 
mad man to Gguench the heat ar the 
Pump. Wherefore bidding the La. 
borant proceed more warily, I or- 
der'd him to put into the Bolt-head 
bur part of a ſpoontul of Spirit of 
Wine at a time; and yet at cach of a 
pretty many aftufions, char I ſtay'd 
to ſee the ee of, there would be a 
great noiſe, as of an evullition, though 
no ſtore of froth produc'd, and ac- 
companied wth fo great a heat that | 
could not hold the Glaſs in my hand; 
and immediately there would ifſue 
out a copious and red ſmoak; to 
which when I caus'd a little Candle |. 

ws to 
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to be held, though at near half a foot 
diſtance from the top of che bolt- 
head, it would preſently take fire, 
and burn ar the top of- the bolt-head 
like a flame at the upper end of a 
Candle, till 1 caugd it to be blown 
out, that freſh Spirit of Wine might 
be pour'd in ; which when it was all 
mingled with che other tiquor,the heat 
and confii& cauſed. 

Divers other Phenomena relating 
to this Experiment ( by which I in- 
tended to make out more things than 
one,) belong not ro our preſent ſub- 
ject, and are already fer down 1n 0- 
ther Papers. Burt yet 'twill be per- 
tinent to ſhew in this place, that the 
noiſe and ebullition produc'd 1n this 
mixture is not unaccompanied with a 
briskly Expantive or an Exp loſfive 
motion. To make then an 7 rms 
ment to this purpoſe, and yet avoid 


.. the danger whereto the making of 1: 


CJ uns 


6 New Experiments 


unwarily might expole both the veſ- 
ſels and us; we pur an ounce of ſuch 
ſtrong Spirit of Nitre, as is above 
mentioned, into a moderately large 
bolr-head furnilh'd with a propor- 
tiozable ſtem , over the orifice of 
which we ſtrongly tied the neck of a 
thin Bladder, out of which moſt part 
of the Air had been expreſs'd, and 
into which we had conveigttd a 
{mall Viol, with a litcle highly red ified 
Spirit of Wine ; Then this Viol, that 
before was clos'd witha cork, being 
unſtopp'd wichout untying or taking 
oft the Bladder, a ſmall quantity, by 
ueſs not a guarter of a ipoonful, of 
the Alcohol of Wine, was made to 
run down into the Spirit of Nitre, 
where it preſently progucd a great 
heat and commotion, and blew up 
the Bladder as far as it would well 
ſtrecch, filling alſo the ftem and ca- 
vity of the Glaſs with very red 
tumes, 


about Exploſions. 7 


fumes, which prelently after forced 
their way into the open Air , in 
which they conrinued for a good 
while to aſcend in the form of an 
Orange-colour'd ſmoak, 
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as much alſo as 1 do not remember, 


I have heard the Maintainers of this 
Hypotheſis infiſt on other inſtances in 
favour of it ,, than the going off of 
Gunpowder ; ' which being not a li. 
quor but a confiſtent and brittle bo. 
dy, and requiring for its exploſion 
either AQual Fire, or a far intenſer 
heat than can be ſuppoſed natural 
in Men and other Animals ; I was in- 
duc'd to ſuſpett, they were not yet 
provided wr. better Examples ; and 
therefore 1 -preſume, ir will be look'd 
upon as 4 thing neither uſeleſs, nor 
* altogether impertinent, if, withour of- 
tering to determine any thing about 
che truth of che opinion, I ſupply the 
 embracers of it with two orthree ex- 
amples :of Exploſions made by -che 
bare mingling [of liquors: ; which 1 
ſhall borrow from che elſe-where 
meniion'd Notes, that .1 drew wp 
{ome years 250, in.:order ro: the 
Improves 
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rovement of ſome parts of Phy. 
fel, 


CATE 


EXPER, I. 


Of an Exploſion made with the Spi- 


rits 0} « FNItIc and Wc. 


"TE took Spirit of Nitre, fo 
{trong, that the fumes made 
the upper part of the Glats, it was 
kept in, always reddiſh, and having 
ut but .one- ounce of it into a bolt- 
Fea witha long neck, capable to con- 
tain, as we guels'd; hs &s or ſixteen 
times as much, we cans'd an equal 
weight of Alkþool (or highly reCtthed 
Spirit of Wine ) to be taken, and a 
little of it being put to the Spirit of 
Nitre, it preſently made (o ſtrong 
hb and 


4 New Experiments 
and quick an expanfion.or exploſion, 
that ſome of it new out of che Glaſs 
and hit again the cieling of the 
room, ( where I ſaw the mark of it,) 
and falling upon his face that held the 
Glaſs, made him think ( as he told 
me) that fire had fallen upon it, and 
made him run down the ſtairs like a 
mad man to. quench the heat ar the 
Pump. Wherefore bidding the La- 
borant proceed more warily, I or- 
der'd him to put into the Bolt-head 
but parr of a ſpoonful of Spirit of 
Wine at a time; and yet atcach of a 
pretty many aftuſions, chat I ſtay'd 
to ſee the effeft of, there would be q 
great noiſe, as of an evullition, though 
 _noſtore of froth produc'd, and ac- 
companied with fo great a heat that| 
could not hold che Glaſs in my hand; 
and immediately there would iſſue 
out a copious and red ſmoak; to 
which when I caus'd a litile Candle... 
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to be held, chough at near half a foot 
diſtance from the top of the bolt- 
head, it would preſently take fire, 
and burn ar the top of- the bolt-head 
like a flame at the upper end of a 
Candle, till 1 caugd it to be blown 
bur, that freſh Spiric of Wine might 
be pour'd in ; which when it was all 
mingled with che other t1quor,the heac 

and confli&t cauſed, 
Divers other Phenomena relating 
to this Experiment ( by which I in- 
tended ro make out more things than 
one,) belong not to our preſent ſub- 
ject, and are already fer down in 0- 
ther Papers, Bur yet "twill be per- 
tinent to ſhew in this place, that the 
noiſe and ebullicion produc'd in this 
mixture is not unaccompanied with a 
briskly Expanſive or an Exploſive 
motion, To make then an 7 nary 
ment to this purpoſe, and yet avoid 
n. the danger whereto the making of ir 
( * X 5 2) uns 


6 New Experiments 


unwarily might expoſe both the vel- 
ſelsand us; we pur an ounce of ſuch 
ſtrong Spirit of Nitre,, as is above 

mentioned, into a moderately large 
bolt-head furniſt'd wich a propor- 
tiozable ftem , over the orifice of 
which we ſtrongly tied the neck of a 
thin Bladder, out of which moſt part 
of the Air had becn expreſ[s'd, and 
into which we had conveigt'd a 
ſmall Viol,with a little highly redified 
Spirit of Wine : Then bs Viol, that 
before was clos'd with a cork, being 
unſtopp'd wichout untying or taking 
off the Bladder, a ſmall quantity, by 
gueſs not a quarter of a {poonful, of 
the Alcohol of Wine, was made to 
run down into the Spirit of Nitre, 
where it preſencly produc'd a great 
heat and commotion, and blew up 
the Bladder as far as it would well 
ſtretch, filling alſo the ſtem and ca- 
vity of the Glaſs with very red 
fumes, 


about Exploſions. 7 


fumes, which preſently after forced 
their way into the open Air, in 
which they conrinued for a good 
while to aſcend in the form of an 
Orange-colour'd ſmoak, 


g New Experiments. 
EK XPER. I]. 


Of an Fxplofion made with Oyl of 
Vitriol and Oyt of Turpentine. 


F I had at hand the Papers you 
have divers times heard me ſpeak 
ot about Heat, I could give you the 
particulars of ſome Tr yals about Ex- 
plofion , that perhaps you would 

think more pertinent than deſpi- 
cable ; but for want of thoſe Papers 
I muſt content my ſelf to tell you 
in general ; That I remember, that 
I: have more than once taken ſtrong 
0yl of Vitriol and common 0yl of 
Zurpentine » and warily mix'd them 
in a certain proportion by ſhaking 
them very well together ; and that 
thereupon inſued ( what I had rea- 
{on to look for ) fo furious an agi- 

tation 


about Exploſions. 9 
tation of the minute parts of rhe mix- . 
rure, and ſo vehement or ſudden 
Expanſion or Exploſion, as did not 
only ſeem ſtrange to the SpeCtators, 
but would have prov'd dangerous 
too, If 1 had not taken care be- 
fore-hand, that the Tryals ſhould be 
made in a place where there was 
room enough, and that even the Ope- 
rator, that ſhook the veſſel, ſhouſd 
ſtand at a convenient diſtance from 
the mixture. 


New Experiments 


EXPER, III, 


About an Exploſion made by two 
Boabes aiually Codd. -: i - 


' Remember not-, that 1 found 
the Afertors of Exploſions in 


Animals to have taken notice of 


a difficulty , which co me ſeems 
not unealie to be obſervdd , and 
yer very worthy to be cleared, 
For 'tis known, that Fithes, and 
thoſe elpzcilly of the vaſter ſort, 
can move and act in the waters 
with a ſtupendious force ; and yer 
it 13 afhrm'd. by thoſe that pre- 
tend to know it, that the Blood 
of moſt F iſhes is {tjll-a&ually cold : 
| And 


about Exploſucns. In 


And I remember. 1 found the blood 
even of thoſe 1 difſe&ed alive, to 
be .ſo. From whence molt men 
yould argue, that: even in the vaſt 
Sa-monſters, there can be made 
no Exploſions, theſe being {till efte- 
ted by or accompanied with an in- 
tenſe degree of hear, 

'Twere incongruous to my de- 
ſign, to examine this dithculty as it 
direatly regards the Exploſions, ſaid 
to be made in Animals; But ſpeak- 
ing of Exploſions 1n general, per. 
haps I might do the favourers of vital 
ones ( if 1 may ſo term them ) no 
unacceptable piece of {ervice, by ex- 
perimentally ſhewing, that 'ris nor 
impoſſible, though it ſeem very un- 
likely, that Exploſions ſhould be 
made upon the mixture of bodies. 
which, whilſt they ſeem to put one 
another Into a Fwd of Efterveſcence, 
are 
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are really cold, nay colder than be. 
fore their being mingled, Of theſe f 1 
odd kind of mixtures, I remembe  t 
* Abo he Prop | Dave In anther * paper | 
Gulliet _- Nah: ſet down ſome Tryals that 4 
OO I made to other pur 
poſes, as well wjth two liquors a ! 
with a liquor and a folid body;f | 
which later ſort I there mention my g 
having made by an improvement] ! 
of an experiment of the excellent} / 
Florentine Virtuoſs, And amongl © 
thoſe Tryals I fiad one, whoſe per. || | 
tinency to the matter in hand invites} « 
me to annex as much of it as is prope] | 
1n this place. | [ 

There were put two ounces df P 
powder'd Sal Armoniac into a pret-|| 
ty large Glaſs-rube: Hermerically}| *« 
ſeal'd -at one end; into the famef] i 
2 ſlender Glaſs-pipe, furniſhed with] 5 
two ounces of Oy! of Vitriol , was|| 9 


f1 


about Exploſions. 13 
ſo put, that, when we pleas'd, we 
SN, make the liquor run out into 
the larger Tube, which, after theſe 
things wers done, was clos'd ex- 
}tly, fo chat nothing might 

in or out, My deſign was, Eu 
this inſtrument ſhould be lo warily 
inverted, that the Operator mig br 
get out, of the way, and the fy of 
Vitriol, falling ſlowly upon the Sal 
Armoniac , ſhould, without produ- 
cipg any heat, produce an Explo= 
fon not dangerous to the Dy. 
ders. Burt whilſt I was wichdrawn 
to a nejghbouring place to write a 
Letter, the Operator not ſtaying for 
particular direQions, rafhly inverted 
the inſtrument without taking care 
to get away £ whence it happen'd, 
that as ſoon as ever the contained 
liquor, being too. plencitully poured 
qQut, came to work on the dal Armo- 
niac, 
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niac, wherewlth it 1s wont to pro. 
dace cold, there was fo ſurprizing 
and yehement an Expanſion or Ex- 
ploſioa made, that with a great 
noiſe, ( which, as the Laborant af. 
firmed , much exceed2d the report 
of a Piſtol,) the Glatſes were broken 
into a multitude of pleces, many 
of which 1 ſaw preſently, after, and 
a pretty deal of the mixture was 
thrown up wich violence againſt 
the Operators Doublet and his Har, 
which it ſtruck, off, and his face; 
eſpecially about his eyes, where im- 
mediately were produc'd extrezmly 
o_ cumors , -which might. alſo 
ave been very dangerous, had 1 
not come timely in, and (to add 


_ that upon the by ) made him forth- 


with diflolve ſome Saccharum Sa- 
turni in fair water, and with a ſoft 
ſpunge keep it con{tantly moiſten'd 


by 


about Exploſions. Is 


by very frequently renewed appli- 
cations of the Liquor : By Gods! 
bleſſing upon which means, within 
an hour or two, the pain, that had 
been ſo raging, was taken away, and 
the fretting Oyl of Vitriol was kept 
trom ſo much as breaking the 
kin of ' the Tumors that ic had 
made. 

The firſt part of the Relation of 
this tryal might have been omitred, 
or at leaſt ſhorten'd, unleſs I had 
defign'd to communicate unto you 
a way of doing what I do not know 
to have been attempted by others, 
namely to put bodies together when 
and by what degrees one pleales, 
after the Glaſs that contains them 
has been Hermerically ſeal'd up ; 
which Mechanical contrivance, e- 
lpecially as it may be varied, 
may be, as 1 have tryd , uſe- 

fully 
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fully applyd co mote purpoſes 1 
than 'twere proper here to take noc| » 


tice of, - 


le 


Bur to conclude with a word or 


two touching the foregoing Expe. 
riment; I ſhall only add, That a- 
nother time we made a like tryal 
a ſafer way, by tying a Bladder h 
to the top of -a Bolt-head , into 
which we had before-hand pur the 
Sal Armofiiac, that, by warily tno- 
ving the Bladder , whence the Air 
had been expreſsd, we could make 
ſome of the Sal Armonidc , we had 
lodg'd in its folds, to fall upon the 
liquor, with which tc prefently made 
an Exploſive mixture, that quickly 
blew up the Bladder, 


But theſe, Sir, ate bare Cortje- 
Elures, left to be, after a farther 


dl ſeu ton, (if you think them a 
H 


about Exploſions. 17 

| thy of it) determin'd by Tou, to 

x| whom as theſe Papers are addreſs d, 
ſo they are alſo ſubmitted by the 

T1 Writer of them, 

N 


| Who 1s 


SJ y 


Your moſt, vc, 


A N 


HYDROSTATICAL 


Difcourl e 


The Obje8ions of the Le ard 
TK Hewy Mie, 


CT... 
a Explications of New 
Experiments made by Mr, Boyle ; 

A N D 


Now publiſh'd by way of PREFACE 
to the Three enſuing Tradts. 


/ . 
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His Hydroftaticaf-' Diſcourſe 
ITE fatal blewets 
for 
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_—_ ih tf be Fae, New 
if the Po nd Relgs 
nleoy of Bac ls are 
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XL] Her {determin'g. to write this 
Y. Vx. afemjcal Biſcourſe , 1, did 
nat jorge!. tbat. phen, I firſt ventur 'd 
| re 4 1h. trifls abroad into the 
| {de ry, riends,ghtan'd. from me 
| 4 ptte. tat, ajfen Lhguld. bave 
auiwer'd, the two firſt that ſhould ex- 
uelp nrite. Jagainſt, me, Cmpich bap- 
Fu 'd to. he. 1be. Learned \Linus and 
ite. eb, Joop that I was ot 

oltogethers, 4nacquainted. with a way - 
of 4 ending. Truths, I would after- 
ware 4 na Rgok. in anſwer to any, 
that ſbould come, forth againſt mine ; 
 fornot only my friends, but 1, thought 
it. enough fot a perſon that never was 
| 4 Gomn-men., to communicate freely 
k 2 bis 


Tothe Reader, 
bis thoughts and Experiments to the 
_— without deſpairing, that thoſe 
; that ſhould be evident true, 
OE 'be able to'make their 
= ſuch as were very probable £. 
meet with- Patrons and Defenders, in 
ſo inquiſitive an age as ours, © dnd ig- 
feed I. [do 'not find, that either upon - 
the account- yo my Writings, or bo ip 
nidus mens opinion Sf them, I hve bad | 
much cauſe to repent the key King | 
promiſe, notwithſtanding Titings 
that have apugt/ dc Ine f mine, Fs 
without much prejudice, that I know of, 
either to the propos'd Truths, of the 
Propoſer of them, And therefore ! 
ſhould not at all have enter'd upon a 
defence of what is  attaqued of mine by 
tbe Learned Doflor More, if Thad not + 
Juppos'd, that it would not require a 
Book , but might be difþatch'd in a 
Prefice : For,having by me ſome little 
Trafts, that ſhould, though the —_ 
ba 


 Tothe Reader. 

\ bad never engag'd me, bave been im- 
| parted to the Publick, and obſerving, 
that the new Experiments contain'd 
in one-or other of them, would by an 
eafie application be brought to confirm 
my -formerly deliver'd explications of 
other Phaxnomena , and enervate the 
Doftors Objeftions against them , I 
thought [ might without long trou- 
bling the Reader, or my ſelf, defend 
what I look'd upon as Truth, by anſwer- 
ing ſome incidental paſſages of the Do- 
ors diſcourſe, and referring the Rea- 
der, for the main points in Controverſie 
between us, to thoſe Exteriments of the 
following Trafis, which clearly contain 
the grounds of deciding them. But 
yet this Conſideration woul1 not per- 
haps bave engaged me to-write the -fol- 
lowing Preface, if the Objeflions I was 
to anſwer bad not been, by a Perſon 
of ſo much Fame, \propos'd., with fo 
much \confidence ; 'and though with 

- « 3 very 


To onde 


very gredt Ovili 4) Mie, Yeriwinb ſurk 
enHeavou?s G44 be "my or ap 
petir fot only hin4ue Du irrational 
Bhd ubſard; that Year” d Þis Wiſeour ſe, 
if #nanſwer'd > might paſs? for una: 
ſwerable, eſptcialh among thoſe-Learyt- 
&d men, who, not being ver $'d in * 
droflaticks, would be apt -to take- by 

Authority and his Confidence for cogent 
Arguments ; and who (ndt obſerving 
bow liberal ſore men are of titles" th 
the Arguments that pleaſe *hemY would 
make a fcruple of thinking, that- what 
i with preat ſolemnity deliver'd for a 
; Demonſir ation in a Book of Metaphy- 
fieks, "can be other than a+ Metaphy- 
fical Demonſtration.” The Care there- 
fore | that what Þ judge to be true, 
PoulY: avt be made-to paſs for Abſurd, 
"pBitÞ 4s & depree biyond what is meerly 
"Prroneous; by betho ſo {ſeverely bundled 
bys 9erſon of Doftor More's fame and 
Xrarning, __ 4 me to begin the fol- 


lowing 


To:the Reader. 
. lowing Paper, mbich. ſhpuld\bawe been 
ſhorter than now it is, but 2hat-Þ\was 
perſwaded, to-lengthen-it beyond what 
was either ws 1 defigris, that 1 
night, by«tbe.. addition\'\'of ome few 
thoughts and Experiments; on:3hvoc\ 
cafrans that. were ſugneſies! 0 me," 671 
deawout. to'clear. up and \confirm ſome 
ger 7 _ oy ary \afe 
but \by ery. few either affented #0, or 
perhaps ſo muth as underſtood, and*ſo 
might make the Reader amends for the 
trouble I was forc'd to give bim in a 
Diſpute which [ apprebended be might 
otherwiſe think bimſelf but little con- 
. cerned in, And he will, I hope, eaftly 
diſcern, that 1 have'no-mind to bur- 
then him in my treface with thinps not 
pertinent to the ſcope of it, if be take 
notice, that both for his'ſake and the 
Learned. Doftors,, ( whoſe. ivility I 
would not leave unanſwered; I bane 
refirain'd..my* ſelf to the Defenſive 


\ k 4 part, 


pork, : forbearing| to attaque any"thing 


in-:;bys. Enchiridium + Metaphyficum, 


fa hoe Cop mares Fo 


, 


particularly inuaded, © 


.., But though [have declin'd the de- 


livering. my-Opinion «of | the © Dattors © 


Book; \yet '| dare not \forbear" owning 
my. not being ſatisfied with that part 
of -bis Preface ,. which: falls foul upon 
Monſieur: des Cartes and "bis Philo- 
fophy. For (though I have often 
wiſÞ'd, that Learned Gentleman had 
aſcribd to the Divine Author of .Na- 
tare a more particular and immediate 


efficiency and guidance in contriving - 


tbe parts of the Univerſal Matter into 
that great Engme we call the World ; 
end though I am fill of Opinion, that 
he might have afcrib'd more than he 
has to the Supreme Cauſe in the firſt 


Origine and Produftion of things Cor: © 


poreal, without the leaſt injury to 
truth, and without much, if any, pre- 
4 = OO Judice 


T6 the Reader! 
judice to his own | Philoſophy ; and 
though not confining my ſelf to any Se, 
+ do not profeſs my ſel, he o beof the Car- 
tefian + yet. 1 cannot but have too much 
whe fir fo cat a wit as the founder 
fit, apd - 'good an B_ of his 

feeriy in aferting the \exiſience of a 


Deity , to approve ſo ſevere a f_ 
s the Doflers #5 pleaſed to give of 


For I bave long thought, that in Te- 
nets about Religion, Top it be very 
juſt to charge the ill conſequences of 
mens opinions upon the Opinions 
themſelves ; yet 'tis not juſt, or at leaſt 
not charitable, to charge ſuch Conſe- 
quences upon the Perſons, if we have 
no pregnant cauſe to think, they dt- 
ſcern 1bem, though they diſclaim them. 
And fince men have uſually the fond- 
neſs of Fathers for the Off-fpring of 
their own Brains, I ſee not, why Car- 
teſius himſelf may not have oveRlooRd 

the bad inferences, that may be drawn 


from 


Tothe Reader | 


by { ks, (if, indeed's 
ed by _ *y nag = 75G 


_ not.a few pious pon, and 


haze. fo littleperceivid, that the 

jefees are conſequent (ia ſuch Prin; 
ciples, th as thay not; ouly,abſolue. then 
a Lk. but extol then as friengh 


and advantageous :to natural Religion, 


And 1 ſeenot,, why ſo great and radian 


6 Truth, as. that of the Exiſtence. gf 


a God, that bas been acknawleds! 'd by 
fa. many meer Philoſophers, wiere not 
as well impreſs it, ſelf "me capable an 
intelle as that of Monſieur des. Cats 
tes, or. that ſo piercing.a wit may.not 
really believe he had, founJ out neg 
Mediums' to\demonfirate it by. And 
Pace the. Learned Galfadiae though 
an ficcleftaſtick, . had been able os well 
fafely as largely to publiſh the irreli- 
pious Philoſophy. of Epicuras bimſelf; 
it.,feems not likely, that ſo: dextrous 'a 


Wy) wit 


pre 
felsd  Divines of. differi em 


0/0 Ia Ree ww oO SuS&Sn=> a ”1EiS%Y  m_RYSTrE9e2S 


Tethe Redderi 
\ [nit-08 that -of Monhenr des\ Cattos, 
wnkd: not; bave\propo# d\ his. motions 


ot tboitts the: Mechanical . P, NMitolophy; 


METER ebuooeth. 4 oor fbthents a. A 289woO — 


pitoouct taking ſo. mexn.'a.-coutſe \to 


# | fuleer. himſelf from danger,” as inthe 


mft irapartant points that can fall un- 
ter mens conſideration to\labour with 
geat«.skjll and." induſiry' 'to'\ deceive 
thundance" of \inpenivus men, many. of 
phich \uppeared '40."ba Lowers of Truth, 
ind divers of them Lovers of Him zifo. 
dnd Tam the-more averſe from.ſo-harſb 


an opinion .of a Gentleman, -whoſe' way 


of writing, even in his private Letters, 
tempts me wery little to it, becauſe 1 
cannot think him an A theif and an 
Hypocrite, without thinking him (what 
DoFtor More has too much celebrated 
him _) to call him a weak. head, and 
almoſt a3 bad a Philoſopher as a Man. 

For as far as 1 underſtand bis Prin- 
ciples, ſome of the moſt important points 
of his Philoſophy (which if it were 
needful 


To the Reader. her: 


_ Weedfub I could name.) are interwoven E 
with vhe-Truth of the Exiſtence\of « 
God,or do at leaf fapoſe it,\ and "| 
not Jemonfirable without it." But] ; 

- muſt not prevent the Carteſians,: who, 
3 avenged is for bimſelf, {dou | 0 
| not will Apologize. for their Maſter\|* 
2 though looking rae 4 
nefatior to, _ ough not the firſt: 
of the Mechanical Phil ey, I'roxld| 
not conſent by a total ſilence ; upon ſuck 
an occaſion, to become any way acceſſary'|| | 


to the _—_ of his Memory. 


oy "CERT Dag 
(ccafion'd by the ObjeBions of 
\\the. Learned Dr. _—_— 'Morey a 
+: gainft ſome e Enlatins of of New _ 
*-periments- 
10 :publiſh'd. _ of PREFACE 
"20 tbe 7Þree herons” 18, 364) 
WW LEY WE FIDT CORE TA 
wr Pon the is Advertifeticnryod 
gave me yelternight,- that 
- 1 was, particularly 'con- 
#\ cerr'd in '*the Learned 
Dotor More's Enchiridium Met! apby- 
; | Jena, I this day turn'd over the leaves 
of one, which 7 ave freſhly receiv'd 
from the Reverend Aithor himſelf: 
And being aſſiſted by the ſeries of the 
Titles, I ny lighted-on that part 
of 


a. An thdrofiatical Diſcourſe. 
of the Book, whoſe ſubje& made me 
expect to find -myAſelf queſtion'd 
there, as I preſently found I wag, 

Eori eaghC That! eivit naverfinyR 
| rk 'd to omit my name, and, the 


iSdiſo4s, wnploymiyhel 


of. 16 a>Breat'ahil.yrinierxed. Endep. 
vers, jet by:cher Book he, gitgsy,qnd 
the.Explonments againſtuwbich;haqur- 
gues,'.701s: yery-.: oafily lifcaverable, 
that his objecFions.are mothtagainſt 
- me, who ſee yet no cauſe at all to be 
ſcrupulous to own my Name,/urldthe 


Pu Aeliverd in. che: 

_ 18pleagddfo.0ppole,, . 
. 1 doubt,ngr. bur you ill reſ: 
* fire to (ROW, W het Ix 
expetted ark ; bur when 
hay told yon, that. I have ga aa 

- fo..perule only Cand that; ;bur cur 
_ rily), che 12th. and 13th, a. 
you- will, 1 queſtion. net, exculc a 


er{on that; does excecdin ly 
4 , lh, 


az ry on pw 5 > IO ww = en  S 2B =o = rr” mn - ©, b- 


An Hydhdſtatical Diſcourſe. g 
kealth and yer wants nov almoſt con- 
tinual: avocations ;' 1f -1:nowicontenit 
bly: {elf !ro- give'you-my! thoughts/iof 
that part ; of he newly-[mention?d 

hapters, which properly relates 'v0 
"97 I day; hacker afihe Chapters, 
becauſe there :are. others-iwherein if 
need (not. intereſs:. my! ſelf} i For: to 
omit: other Paragraphs ;-»the-Dottor 
has in- the | bormer, pat, of thei rar 
Chapter. thoughp:fic: co-ſeparate from 
my expticatiory of the #þ 4nomend' in 

neſtion: betwixc | us:,3-chart-of iirhe 

d . Henticics Reguns '7  andriche 
later ipart iof thei ſame: Chapter he 
japloys in -an ingenious diſputt.24 
odinft rhoſe; char: would: have" the As 
eral :'Particles\ a&- wich! petceprion 
and. 'idefign:, "and! (as'he ST > 1G 
fpeales;):p10:re nava,; which 
Opinion! you: ;wilt: eaſy believe-'l 
adopr, GST ol 
| It 


SAX WT cs) Y a oc 2. T7ea fr” N27 


4 4An Hhuroftatical Diſcourſe. 
- .- It remains then, that ſetting afide 

thoſe diſcourſes of the x 2th Chis 
wherein 1t:: is :needleſs that I ſhould 
niake my::{elf a party; I proceed to 
. conſider :thoſe Paragraphs, which 
_ vill-be cafily gueſsd: tobe levdl'dar 
my | Explications ,- and: by which] 
muſt, confeſs, I cannot at: all be-yet 
convinc'd of their beuig falſe: ones; 
But: in doing this, - 1:ſhall not only in 
complyance with my: preſent haſte, 
but alfa6@, pee my miſpett: to the 


* ' Learned:Doftor,: forbear to:fay any 


more, . than what I ſhall judge requi- 
fite ro anſwer the Objeftions, thar di! 
realy concern my own Explications, 
without-medling; by way: of Retali- 
ation, with his Epotheſechr Opiniang, 
or endeavouring to. ict any paſſages 


of his Writings at. variance” among 


themſelves, or to taketholſe little-ad- 


vantages,which are uſually ſought for 
by Diſputants, 1 


hy 


wank a tend pr rin, ts» Ef = too ©, tn Oy hae} wt 


& 
- 
I 
a» 


an thdigfaticalDifeorrſs.. $ 

I ſhall not trouble you, nor tire 
my {elf{ yich 467 SEP; (finddtbT 
Dottor has taken the pains to inſert 
thoſe that are. neceſſary for-his-pure 
poſe in his Book, and I havenort my 
own at hand, Wherefore} not doubr- 
Ing that you have by you thoſe Books 


and ſuppo 


FaP 


of mine: he refers! to, 


Lam to anfyer;,' !- 
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He, firſt, NOW of x mins, 
&- : qhat $86 Learned: DoGRor ant-- 
ma vets ON i his 14th Chapter, 
is, that which 1. give in' the 33th-of 


my Fhyfiee:Mechanical Experiments! 


royghiog-the. Spring..and!Weight of 
thaoHis'; IWhRCeL, relate! :that:.the 
Sucker In the Air. Punp,gf- our En-l 


gine, having been Grip depreſs'd 
to the lower part of the Braſs Cylin- 
der, which yet was carefully cloſed 


at the top, fo that the cavity of the 


_ was empty of Air ; this 
Sy I fay, would in this caſe ap- 
xakcaneouſly to remount to- 
wards the top of the Cylinder chough 


It 


© +8 
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An Hydroftatical Diſcourſe. #5 
it were clogg'd with a hundred pound 
weighr to hinder its aſcent, Which! 
Phenomenon'l atcrib'd' to this,: that! 
the: Sncktr betny,, by the withdraws: 
ny of the- Air in the Cylinder, 'freed 
form the:wonted torce of che ſpritigy* 
air that endeavour'd to:deprefs the! 
iarernat pavy of! it, was'not inabled by 
the apperdant- weight” to + refift. the' 
preſſure of-an Armoſpherical Cylin-: 
der; cquat; m- dramerer to1t, which; 
preſſing! apainft' irs lower: or 'exteqr 


ml furtace;'endeavou'd ro impel-it; 
Wb"; | Vi {1 Tois i 


- Now'the Doftor having In che vwo; 
frft Parageaphs made a Deſcription: 
of my 'Brigme, C which It ſhall now 
paſs | over' does in* the: third- teach 


vs; that the Corpopeal cauſe;' if therd 


be any, of the aſcent” of the Sucker, 
muſt be; eicher: in the Sucker it-ſelf, 
of in the: almoſt: exhauſted cavity off 
the Cylinder, - of _—_ in the _ 
8.65357 EY 2 Na 
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nal:Air : Which: premiſed, . he does 
in the ſame third Seftion, and in the 
foutth,. endeayour-to-ptove at large, 
that.the caule is to. be derived; neither. 
from 'the-one, :nor from the. other of 
thetwo firſt, '- And therefore I, that 
maintain neither , of: the Opinions: he 
diſputes againſt,; ſhall leave:thoſe Pa- 
ragraphs of his untouct'd, Nor ſhall: 
L mtddle with the fifth, fixch, and. ſe: 
yenth-, where he-argues:againft the; 
explications of ſome,that wauld-ſolve 
| thei Phanemenon upon ſome-Carteſian. 
grounds, and as well amply as par. 
ticularly againſt the ſolution that he 
ſuppoſes would;be;:given; of it ton- 
gruouſly: toi his;0wn Sentiments--by: 
the Learned Regins; Theſe Diſcourſes, 
Ela; i of the; Naftars I leave | un+ 
rauch'd '' becauſe;'tis>ar length; in! 
the\cighth! Paragraph ;: chat he! ime: 
pugnes: that ſol ution-of-; the. Phano- 
wenon, whichihe aſcribes rome; whoſe 


Opinion 
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*Opinion-he firſt delivers, though not 


juſt in the terms I would expreſs it 
my ſelf; yer I date fay very fincere. 
ly, and ſonear my ſence, that I-ſhall 
forthwith paſs from the eighth SeQi- 
on to'the beginning - of the ninth, 
where he begins to propoſe his Ob- 
jaions,” which he 1s pleas'd to uſher 
in with 'a complement+ to' me, that 
ſhould be very vain if 1 looked-upon 
as any thing more than a Comple- 
ment, IBS ns 
 Tohis firſt Obje&ion, propos'd in 
theſe words, * Primd enim,ft bac , 
ſolutio vere 'mechaniea ſit, -que -- 
tandem Cauſa were mechanica 'aſſt- 
gnari poteſt pravitationis ſingularum 
particularum-, totin{que atmoſphare 
tn ſuis locis *' Nam quod materiam 
ſubtilem - attinet, &c, 1 anſwer, that 
did not in that Book intend to write 
a'whole Syſteme, or ſo much- as the 
Elements of Natural Philoſophy ; bat 
= | 3 having 


Jo gu Hydreſtatical Diſcourſe 
having ſufficiently proyed; that the 
Air, ve liyein, Is not. devoid of 
weight, and is endowed with an [a- 
flical Power of, ſpringinels, 1 endea. 
.your'd by thoſe two Principles tocx. 
plain the Phenomena exhibited in. 
.our Engine, and particularly that 
now under. debate, without recourſe 
to-a Þ ugaVacui, or the Anima Mun- 
&, or any ſuch unphyſical Principle. 
And. fince ſuch kind of Explications 
have been of late generally called 
Mechanical , in reſpett of their be- 
Ing grounded upon the Laws of the 
Mechanicks ; 1, that do nor uſe to 
contend abour Names, ſuffer them 
quietly to be ſo; And to entitle my 
-noW examined Explication to be Me- 
chanical, as far as I pretend, and:in 
the uſual ſence of that expreſſion, 
am not obliged to treat of the cauſe 
of Gravity, in general ;/ fince many 
Fropaliciqna of A rebimedes, m_—_ 
an 


granted, as-a thing univerſally :av- 


dn Hydroftatical Bifeowrſe. #1 


and thoſe others that have weittenaf 
Staticks, . axe confelled to be Matho- 
ſtrated,. though thafe Authors do.net 


take upon. them;. ro'aſlign the true 
cauſe of Gravity, but cake;.it for 


owledged, that there is. fuch-a 
quality.'1n the, Bogies they treat: of. 
And' if ineach of the Scales of an or- 


 dinary .and- juſt Ballance, a pound 


weight, for inſtance, be put; he;that 
ſhall ſay, that the Scales hang-{&ill 
in Aquilibrium, becauſe the equal 


weights counterpaiſe one another. : 


and in caſe an ounce be pur into one 
of the Scales, and not into the oppo- 
fite ; he that ſhall ſay that the loaded 
Scale is depreſs'd, becauſe *ris' urged 
by a greater weight than the other, 
will be thoaght to have given a Me- 


_ « chanical Explicatian of the:7fqualt- 


brium of the Scales, and their lofing 


12. An tn Hil arial Dione. 
ir though h&'cannot"give's true 
cauſe; why: either of -thoſs" Sciles 
vends' rowards«the Cen oY 'of the the 
Earth,  Sinee then' the © gning of Jha 
the triie'' cauſe- of Gravity "1s: not" [fd 
required in the Staticks* thetſelves,' I 
though 'one- of {the | principal- and I 
moſt known of the Mechanical 'Diſci- I5p 
plines'; © Why "may not 6ther Pro. JA 
poſitions and Accounts,” 'thari/uppoſe Ib 
Gravity in the Air', ( nay prove 1, [lit 
"though 'not 4 priori) be lool'd on as Þ is 
Mechanical? Li: Oh -'S - 3b 


CHAP, [1, 


| "fe next whing the Doftor op- 
poles to my Explication, is 


2 Ls Denial; that there *is any 
ſuch Gravitation , as I pretend , of 
—_ or their Particles, in their 


pare 


P 
| 
: 


, 


| 


Yom debrſum prater vim Elaſticam 
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proper places, But becauſe, for the 
proof of his negation, he refers us to 
the next Chapter," we' ſhall hereafter 
have z fitter place than this to con- 
der itn. Sha 
"Thirdly, he tells us, we may juſtly 
doubt” of the equal. diffuſion” of the 
pringy power, 'or the Preſſure of the 
Air every way. ' In what ſence, in 
me caſes, I admit of a ſmall inzqua- 
ty berween the ' preffure' of Fluids 
wainſt differing parts of a ,.' 
Wand) body I have tftcict-?" 
t elſewhere declared , and un,” 
need nor here diſcourſe of; *** 
ince in the caſe before us, and in the 
like, that Preſſure: is inconfiderable 
mough to be ſafely negleted. And 
whereas* our Author thus ar- 
gues,” '* Semota vi Elaſtica,par- 
ticulz\ tamen Atmoſphere deorſum 
tenderent.” © Eft igitur depreſſio que- 


* pe 1390 


ip 
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pp fuperaddita ; furfum non item ſed # 
ehetica fol » Efique ſuppar -Tatio. jþ 
preſſionjous tranſverſis ( obliquis. | 
pools, he did nor. ſufficiently cor 
ider our Hypotheſis and the..natup 
of the preſſure of Fluid Bodies-that 
have weight : For Water , to which 
no Springineſs is aſcribed, as there 
is to Air, but which ads by 11s weight 
and fluidity, is able upon the ſcare 
of thoſe Qualities. to buoy up great 
Ships, that the ebbing Tide oftaf 
leaves upon the ſtrand. 

And whereas the Learned Exami. 
ner propoſes 'a fourth Objettion in 
\ theſe terms, * Quibus omnibw 

2” addas, diffcile efſe intellefiu, 
unius Cylindri Atmpſphare pondus 4: 
qualis diametri cum Embolo reflefione 
in fundum Emboli derivetur, cur non 

quinque alii Cylindri Aeris qui ct- 
 cumſiant Embolum in ejus fundum t0- 
dem modo ſimul agere poſſunt , ita ut 

; VBI © 
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fore 1f you. :1nvert, fox, inſtance, a 


 dnHideoftaticel Diſcourſe. 1s 
ws Jarfium impeliens Embolum ſextuplo 
major Jit quam hatenus ab bnjus opi- 
nionjs fautoribus exiftimata eſt. Quod 
fat , tunc certe, fiquo. artificio fieri 

poſſet ut unins ſolivs Cylindri att in 
Embolum admitteretur , re iquorum 
pinque excluſa,, ty pari tamen Eo 

m 

lin 


litate Embolus aſcenderet, mani 
mdicium eſſet, ne unum gquidem Glin- 
drum: 4 ner « agere in fundum 
Emboli, ſed totam Hypotheſin, inge- 


aoſam tantwamodo efſe ficjionem. 


preſume, Hydroſtaticians will think, 
4bi1s might have been ſpared. For 
they.,will rell, him, chat there.can no 
more.of a Hud prefs direttly upward 
againſt che Cylindrical: Orifice of a 
Body immers'd 1n- chat fluid, than a 
Cylinder of chat fluid of: the ſame dia- 
Meter -with the Orifice (the lateral 
preſſures bearing againſt the lateral 
parts of the. Eylinder,). And there- 


Pipe 


. 


Pipe open at both ends,” and filled to 
2 certain height with Oyl, into com> 
. mon water ; the Oyl that 1s kept up 
by the preſfure of che water upwards, 
will keep at the ſame, height as' to 
ſenſe, whether the- Veſſel that con. 
tains the” Water be. broad or 'narroy, 
prayided it be ſomewhat larger than 
the Orifice of the Pipe. ts 
_ Andnoy, to invalidate yer further 
the precedent Obje&ions, made by 
the Doftor, 1 ſhall add, that irned 
not be thought incredible , that rhe 
Atmoſphere by its 'weight , or the 
Spring of the Air compreſs'd"by thit 
weight, ſhould be 'able ro raiſe up 
fourſcore or a hundred: pound, hang- 
| ing at the Sucker ; Since 
of New Exper. 1 have * manifeſted two 
Phylico-Mechar- or three years ago by '8 
0 225 > ge ad cogent Exp& 


riment, that'a little air- included" | - 


2 Bladder will by its meer SpringÞc 


+ 
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An Hydroftatical Diſcourſe. 17, 
able to heave up a weight -of;a 'hun- 
þ dred Pound , and this without: the 
s help of any rarefaQtion by heat. By 
0 which Experiment may be alſo con-1 
\ | firmed, what I ddiver'd a while 
4, | fince'-about the endeavour of the 
n | Air, that is wont, to be included in 
+ | our braſs Cylinder, 'by expanding 
it: ſelf to, thruſt- away, the Sucker, 
(which, in regard of the, ſtrufture 
of.the- Pump, .it..can do.no. other. 
viſe. than, downyards,), with a de. 
prefling . forcei,. zquiyalent. to. the; 
preſſure upwards, of the Armolghex 
zainſt the-external part. of che ame. 

ucker. ISDN gk, {aq 
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te. Learned DoRtor himſelf tells us, 
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that their attempts may -4cem ro-bes# 
bur light' skirmiſhes' in. compariton) [# 
of that” which follows:::  Wherevatal oy 
I ſhalf therefure apply my cen to 
tio,” 5. * it 
This grand Objeftion our tad b 
Adverſirs takes from the Fore. / 
often-mantion'd aſcent of the: won 
clogg'd with a hundred pound wel he 
and recontmends by: this: intvox 
10d tht Qion; *'Btrehim 4x hs es 
* p39 ' nOMent viſcerious rob oma ft 00 
jam contra" onment mechanicans cilleas ['® 
ſolutionemn Argn mertwn aro, Wignot | 
m1 folum owe vii averis- elaſtinaens ["c 
ſupra diflo modo explicatam nttlitang r, 


fed _etiam contra Cartefianum illum H 
aerss conatum nIXWMque, wc, Which q 


premis'd, the Arginieilt it ſelf is thus ry 


Pap FT enim ( fars Þ >| pp] 
net, li periment? Þ 7 » 


menon, 4 ta WH | 
: que ra Ir ins »* þ DR fat guar 
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14 poteſt a rerum natura; wim- 
| ranch Ulis Ph enmiond CON 
\[vit; Nam ft nixus hit eJafticus ton- 
om wit elaftican haberet ut plus cen- 
tot pordo Phembutn furfum poſſit pro- 
, ones profects rerum terre-" 
un compages tanta violentia .com- 
#tntur, it nullz, nit 6 Fiop ad- 
wh weed - Conputte 7 tante 
Jonprefeon? refrſtere poſſent, quin con- 
ox - = yet þ poſes bl hy ita' 
Worerentar ut breur tentpore ' Peri.” 
rent, Wc... 
Though this Objeftion be ſpecious 
mough , yet-It preſents me with no 


Gray oe that 1 Was ROY wet. aw 

ine yo WI y per 

Soo aged] 
Se bo clal LO at, 


Pick.” xperimients and 

Infideratians WIG on the differing 
heffares of eights, and Am-; 
; 14 N Fhi" opt Weights of which 
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Preſſure, and its zquality,,(Cas faras 
in our controverſie,'tis nectiful,.t0 bg, 
ſuppos'd ), :will, 1 hope. fatisficygy 
of the invalidity of. thepropos'd. + 
jettions; . eſpecially, ;finte the, gy 
 &rinejt impugns, 'namely the Woight 
not a bare Hypotbefts, but a truch, mace | 
out by divers Experiments, by whigh: 
even proteſs'd Oppoſers, of... hays 
publickly, acknowledg'd themlelygs 
to be convinced. ...... I AAR _ , 
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{ the next Paragraph, ( why 

1 1X , 


 Þ the 182h;) the Learned oftor, 
adds a further Obje&ion, wherein he 
ſuppoſes , that” chore, is/ (pid _ungn a 
wooden Scale, -of the ſame diameter 
with the above-mention'd- Sucker, 
lump of Burtter'of the large Jargeven 
TI a 
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| An Hydroftatical Diſcourſe. 1 
wich the Scale. Whence he argues, 
that it our Hypotheſis take place, the 
Butcer muſt be preſs'd againſt by two 
Cylinders of Air, the one prefling it 
upwards, the other downwards, and 
the preſſure of chem both amounting 
to two hundred pounds. -Bur, fayes 
he, the Butter is not preſs ar all, as 
appears by this, that no ſerous hu- 
mour is ſqueez'd out of it towards 
the edges; not ſo much as in thoſe 
a] parts that lie parallel to the Hori 
| -zoz.,, whence the Concluſion ſeems 
| aaffe to be deduc'd, 

| - But in the 1ath Paragraph, the 
bl Boftor himſelf propoſes a Solution, 
| which he might cafily foreſee I would 
{employ to invalidate his Argument ; 
ef Namely, that the Air prefling, as 
aJ-vell againft the fides of the Butter, 
14-28 againſt the top and botrom, hin- 
«ders the Maſs from hotizonrally ex» 
$]'tending it ſelf, And whereas, by 
vl 1 mm way 


3. 0» © I» 8-5 X T&D, 
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LW 


way. of reply to this ſubtertuge, as 
2eis call'd ih the margenc,, he ſub. 


- 
« a i F 
. p . 
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» 
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us in omnes;partes horizontales ex- 


primatur bumor ſeroſus & latteus, | Þ 


Fewera efſet ulla bujuſmodi preſſing 


elaftica qualis fingitur. The Reph]] 
4s caſfie, thar the preſſure of the ami / 


-bienr Air, which 1s a fluid more ſub 


ti) chan Butter-milk, will as well hig-J| Þ 


.der the {tarcing out of that liquor 


of the parts of the Butter it (elf; As 1 


he will eafily grant, that attentively 
conſiders the nature of the thing, and 
remembers how Air keeps Water from 
running ew at the little. holes of 2 


Gardeners Watertng-pot clos'd at the 


top. What the ObjeQor adds about 
the extruſion of what he calls a' ſub- 


xiler Element ( fuppoſed to be har- 
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joynes, * Cuireſpondeo, quid 
amen hoc nibil prohibet quo mi-l Pp 


ſure of che Atmoſphere, in caſe ithat 
W147 £ an) 


: 
bour'd -in the Butter ) by he pre $ 
,; 


Pigl 
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1 think it. voul@narbe difficuſe 
b. | to anſwer, it we: confiderd, rhat' 
dl great. and- undeniable + on 
| enfibly Cons 


Ws pd grounded upon a Car- 
ploved,. I 1eaye it to, thoſe that my 
ink themſelves concern'd ( whic 

1 im not) to make a ſolemn anſwer 


« 
. 


w.\ 


And whereas our Learned Exami- 
ber fuperadds, * upd tamerſs ," 
butyr 1 maſa in diſci tignet ſpe- | " Ly 
om b eduta, cujus Margo centum vi- 
WP. 2 fit minor 2 interque, uns 
Womjnas ligpeas ejuldem firms ac lati- 
tuginis poſta, filss ſult enderetur'in 
Mite tanguam in lance, Ha ut preſſu ra 
a LLDEES "a 
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ſuper ducentis fere vicibus exceſſura-ſit 
preffunte * in marginem butyri , buty. 

en _nibilo arflivs comprimetup 
per vim aeris elofticam, nec aliter hic 
officietur quam antea: He ſeems not 
to. have ſufficiently confider'd the 
Laws of the Aydroftaricks, according 
to-which, ſuppoſing the preffure of 
the Atmoſphere ur he reje&s , the 
Butter oy not to be deprived of its 
ſhape, For the preſſure of the am- 
bient Air, being equal on alf ſides; if 
we ſup oſe the ſuperficies of the But. 
ter to © diſtinguiſh'd into a multi. 
tude of little equal portions, each of 


Theſe, whether.they be ſcituated * 


rizontally , or on the edges, can 
_prels'd againſt bur by an Atmoſphe- 
rical Pillar equal co.irs Baſis; and t 
"Horizontal porcions, if Imay ſoc: 


them, cannor be thruſt out of Aaron 


..vithour there be ar the fame: rife 
| nr out ſome of the Lateral pl 


, 
" F , —_ ' 
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An Hyaroftatical Diſcourſe. 25 
tions, which yet. cannot be fo dil- 
placed, becaule they alſo are with 
equal force preſs'd ( inwards ) by 
ſitcle aerial. Pillars, whoſe Baſes are 
contiguous ro them, and bear againſt 
them, Which, Anſwer , though of it 
ſalt ſufficient, may be much confirm'd 
by the Inſtange,you will hereafter meer 
vith, 'of 2. lump of Butter, that kepr 
its irregular ſhape, in ſpighs of a 
great and, manifeſt preſſure of the wa- 
ter.that ſurrounded it. - © 
And this Anſwer may fuffice to dil. 
prove, what the Dofr annexes: m 
the beginning of the 13th Paragraph, 
about the yaſt exceſs of Prefſure, 
which the Air exerciſes. upon the flat 
and Horizontal ſurfaces of the above- 
mention'd lump of Butter, in com- 


| pariſon of the. preſſure the Marginal 
-parts. of its ſurface can be expoſed 
to, Whac he adds,and illuſtrates with 
'2 Scheme, about the hands being 


Ron. m 3 aſhſted 


46 An Pf it " 
aliffed with. the) preſfure ot the Aar, 


Concerns not . boy 10 anſwer. Ms 


ELIE 


Whereas amons _the'pl4 CET, &+ where the 
Elafficaf pc 97 'Air is anther! 

+ n phe react, DT Paik 
TER oo ? Wings YY bf biitts 


pur. in kt : luppoles: HH: "hid 
EI wy $ wk Fa. means 
hs Ul ghctf by {e! 


{Pp ot Oh Ghrts net Exþeritdents! 
"Fi by Ye yOu. tt! tn ns vl J 
my follow Pap as, BY which t 
att ORs the Te ml WE hieAr. 
IA is exercite, 18 indeta'l 
| to no. [ec yhir thould Bits it ou! 
being , , even uport Bodies* Pad a 
quite immers'd unter witer"s 
which, - added t6. what has* hat nt 
thereto diſcours'd in infiver to" the 
Learned Dottors Objeions, you will 
eafily judge ,; how deferyedly "hs 


thucs up the Atgurtivnt s, ' we. have. 


been cxamining, witlt this' Cont 
| figa. 
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An. Hydroftatical Diſcourſe. 7 
fion. * Adeo ut extra' omnem 


controverfiam poſitum wvidea. 
tur, qidd nulla eſt ejuſmodl v4 eld. 


» þ. 143: 


fiica in gere , qualem:e dottis tlon- 


alli ſupponunt; multogque minus tam 


fortis ut . centum librarum pordus' ſus 
feret. :Quoderat Demonfiranium. | 


fy ns i5 not: all Gs Dd _ 


ges againſt me 1n.this- Chapter; 

oy in the x4 Tan gate he :ſecondg 
his former - argument :by- another, 
; awn from this txpertment of mine; 
hat having. taken rwo-round Mars 


bies,, whole ſurfaces, that were to þe 


contiguoins, were.a3 well ground ves 
ry tlat ag carefully poliſh'd. ;- and has 
Ving- placed them one dire&tly upon 
the cher, they. did -in-a horizontal 

m 4 paſture 
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poſture fo firmly cohere, without the 


See he Hiſt, f Flue . 
ity. and "Firmneſs . viſcous Body, that the 
p-.222, of rhe ſccond 


ouch upper Marble ' being, 

pull'd up, would take 
up the lower, though ' clogg'd with 
a weight of fourſcore. - and odd 


pounds, 

- This Experiment, when I many 
years ago firlt publiſh'd it, I referr'd 
to the ation of the Armoſphere, 
which prefing equally and ſtrongly 
againſt the-ſurfaces of both the Mar- 


bles, except where they: were conti- 


guous, the higher could not be drawn 
direaly upwards from the lower (and 


conſequently muſt- be tfollos*'d by it 
by a leſs force than that which was 
equivalent to: the weight of as great 
a Cylinder of the Atmoſphere as 
lean'd upon the upper Marble. | 
This Experiment thus explain'd, 
though it hath been judged a very ta- 


% id um 
- 


— 


help of any Glue, or 


vourable | 
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yourable one to the Hypotheſis on: 
whoſe behalf I alledged ir, does yet to 
the juſtly famous DoRor ſeem a very 
conſiderable Argument againſt it, 
though for this judgement of his he 
urges only this-reaſon , That 1f the 
force, with which the Air preſſes the 
lower Marble-againſt the upper, be 


able 'to ſuſtain - that Marble: though 


dogg'd with the great weight above 
mention'd, the ſame preſſure of Air 
would® much more eafily ſupport a 
Plate'of wood: brought toa true plain, 


and not loaded with any weight, it 


the wooden Plate: were ſubſtituted ro 
the Jower Marble; and inſtead. of it 
?pplied to theupper. 

Burfince che Experiment, as I pro- 
poſed it,” did/upon tryal ſucceed ve- 
ry well, "it had not been amiſs if the 


| Leained Examiner' had .confider'd it 


a8 it was really and ſucceſsfully made, 
Wl: ſhowed why the preſſure of the 
ambienr 


ambient-Air was not able to {hinder 
the ſeparation of the, Marbles : And 
his needleſs fub{ticutionof a Wooden 
plate inſtead of the lower. Marbls; ea- 
fily ſuggeſts a ſuſpicion, that; there 
may lie: ſome. tallacy Jo though n9t Iin- 
tended by him, 1n the, variation; he 
propoſes of the Experiment. . Andhd 
ſ{>ems to have himſelf” had; thenghts 
of this kind; by taking notice; -thas 
ic may be anſwer don wr behalf;;that 
a Wooden Plate.canner be:ſe exactly 
there will -be/a liztle Air intercepted 
between 'It: 'ad-; the, þbtrom -of-,chat 
ftone.;.. And though! having -granted 
' that it may be ſo, he employes jtwg 

pages io thew, that-thib; intermediate 
Air could not keep the priefſure ob tho 
Armoſphere from ſapparting the;un+ 
clogg d plate of wogd;: it it had beet 
That profiure, which, when there was 
nol! net intamdiztorhin had Grftain's 
SHSTIONG , rite 
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fiſt but by hig:own fingtetorce, withs 
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the! lawer Marblewith all theiap7 Pet 
dine weight; yer 1]- confefirhis Pools 
ſer thot-to ns: co; be an{rerablerto; 
the: Aﬀurance- he: uſes inſpeaking of 
_ Hisi Examples: talan front 

def and Wind; yohwull cafily 

by not 'to-be- very. Phopor, r, where 
we/ are not icorfideringt ac force thas 
ty: by a-farden 'and! I njihing: das 
Eg; Lhateatials and equal prefz 
fiite;' Ati 5'to his: other Inftance; 
which 'is * taltenitrom; five:men: that - 
firdſt! againſt che fixthv(rftanding 
with his back $a Wall) who 18. butt 
as ſtrong as arty: one of.rhem :.1-an{wer; 
that Heather is'this) example neat” 6+ 
noweh of i ro:6ur cafe, /: For each 


of thels fivemetiis ſuppoſed tohave 


In Equal pbyer; of chruſting;] proper 
ftohimlelt; and independent fram-all 
or any of theoorher four; - And: the 
Tixeh- al is tikewife fuppoſed tore 


gut 


reruns” againſt him, But in our 


calc the thing 1s quite otherwiſe ; for 


{ſuppoſing that ſome -aerial particles 
be ſo placed-that a ſolid Body hinders 


them to recoil or expand themlelves, 
weareto conſider, that, as the contls 

OUS A of air preſs againſt 
them not by. their own-fingle weight 
or preſſure, but-as they cranſmit che 
ation of 'all-cheother particles of the 
air which'by:their weight or preſſure 
thruft chem on ; -ſo the aerial patti. 
cles, contiguous to. the folid- Body, 
reſiſt not. barely. by.thac force which 
they would have it "_ were not com» 
preſs d,” but by vertye of the Sprin- 

ginels; they acquire upon.the ſcore of 
the forcible infle&ion : they ſuſtain 
trom the a&ion of the corpulcles, that 
either mediately or immediately thruſt 
againſt chem; and conſequently, :in 
pro- 
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- out having his power of reatting' in- |, 
ereagd by the force wherewith the -04 
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toportion to that external force, the 


- 
. 


laſticity of theſe compreſs'd” Parti- 
dles will be increaſed, as we ſee that a 
Bow or other Springy body, the more 
It is bent by an external: force , the 
greater power it has to refiſt further 
compreſſion. - Upon which grounds 
it need to be no wonder, that a ſmall 
portion of Air, being almoſt included 
In a ſolid Body, and having for ſome 
(though bur very little ) time been 
expoſed to the outward air, ſhould 
bs capable of reſiſting the preſſure of” 
as much of the whole Atmoſphere, as 


"can come fo preſs againſt it. For, 


this preſſure of the Atmoſphere being 
continual, if the Springineſs of the 
aerial particles. were not 'now great 
enough to refiſt that prefſure, they 
"muſt neceſſarily have been before- 
hand inflefted 'or compreſs'd by it, 
till the endeavours of the'one and the 


| other were reduced to an-Zquipol- 
ONS” | 


lency, 
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lency...,Of-which 1 ſhall give you an 
inftance: 3n, ſo, obvious, a. body as 4 
Bubble-at, the top. of. water: For 

hough-there, be, bur. a- luctle Air. 166 
cluded. in;a;yery thin ey 


film of water, ; yet this lictle aur. 1s { 
yell able tg;refaſt the yeight-of all th 
* Atmoſphere that can.come to Þ 
not able to; make the f\m-ſhrunk ,. « 
become wrinkled; which, ic would da 
if the; carpuſcles of, the Internal. al 
were not, reduced $0.2 Spring) 
which makes. its power, gf cebſting 
equal tq the endeavour of rhe Exter- 
- nal Atmoſphere to.caniprels:t. . And 
toler you lee, that we gray well.con-N 
ceive fuch- a Springine(s, of ral 


das Go wee. os = = = % wo HH 5 © tt 


included in the Bubbles, | have ell 
here related, how hy -harely Wth- 


- 


drawing the preſſure af zhe. ambient 
air from Glaſs-Bubbles hermetic 
ſealed with air.in chem nor. compre] 


beyond 
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beyond .tts uſual ſtate, the Spring 
of the Internal air would make the 
Bubbles fly in pieces :; And this will 
happen to ſtronger Glaſſes than Bub- 
bles, as you will-find in one of the 
former Experiments *, 
And if we would illuſtrate {3 the Teaſe 
what: we are debating of gre meu 
by an Example; « ſhould 45 wder w- 
not be by conſidering, as 
te: DoQor docs, the endeavour of 
five men againſt the ſixth that hath 
his back to the Wall ; but that of fiye 
Hadders full. of air, "pil d up, and 
upon! a fixth. For in this 
Dade: whatever force or power of preſ. 
- | fing we ſuppoſe .in the incumbent 
f 4 Bladders, they all bear jointly upon 
| [the Jower, which continuing at a ſtand, 


"73 
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| 

- | mult thereby be ſo compreſs'd as'to 

l} beable co refiſt cheir joint endeavours, 
-as "tis manifeſt; becauſe otherwite it 

-vould nor:continue in that ſtate, one 


be farther compreſs'd;which is againſt 
-the ſuppoſition, 

This Notian about Preſſure and 
Reſiſtance I have the more particu- 
larly deduced, becaule I found tnany 
modern Nacuraliſts, and even Hydro. 
ſtaticians themſelves to be great (tran. 
'gers to it, For which reaſon I ſhall 


add, that I have evinc'd it by pur. 
poſely deviſed Experiments in the 


' Continuation of the Phyfico-Mecha- 
nical Experiments * a- 

not for this,. 1 ſhould per- 
' haps have ſpared my ſelf the labour 
of ſetting down theſe thoughts: as nat 
neceſlary to the ſolution of the Do- 
ors Objefions. ' For he admits 2 
Layer, or ( as he aptly ſpeaks) an 
; Area of Aerial Particles to be inter- 
poſed between the upper Marble and 
the Wooden Plate ; and therefore the 
flatneſs and ſtiffneſs of thoſe —_— 

| ICS 
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dies muſt keep them from an -imme- 
diate conta@ as well at the edges as 
by the help of the ſame Area they do 
elſewhere ; and conſequently thar in- 
terpoſed Air may communicate with 
the ambient Air. From whence the 
Laws of the Hydroſtaticks ( which 1 
have elſewhere ſhewn ) will allow me 
to conclude, that the welght' of the 


Armoſphere endeavours to depreſs the 


upper ſurface of the wooden Plate ; 
and ſo what the Examiner urges of 


the inconfiderable refiftance, that the 


few Aerial Particles interpoſed be- 
rween the flat Bodies cin make to the 
great preſſure of the Column of Air 
that thruſts the Woodden again{t the 
Marble Plate, would not conclude, 
though our former anſwer could not 
have been made ; fince the refiſtance, 
made by the interpoled Aerial Par- . 
ticles to the preſſure upwards of the 
Atmoſphere, is not in our preſent ſup- 
- = poſition 


33 An Hydroftatical Diſcourſe. 
poſition. made by thoſe Particles a- 


lone, -but-by the weight of the lateral 


and ſuperior part of the Atmoſphere 
exerciſed by the intervention of thele 
Particles, Which being fo, what the 
Learned DoGor adds, that the weight 
of, the wooden Place it ſelf 1s here of 
noconfideration, mult needs be a mi- 
ſtake, For the two equal Atmoſphe- 
rical Prefſures, the one againſt the 
upper ſurface of the woodden Plate, 


and the other againſt the lower, coun- 


rervailing and conſequently fruſtra- 
ting the endeavour of each other, the 
gravity of the wood it felt will ſuffice 


ro make it fall, as well as it it were. 


preſs'd againſt by neither of them, 
And from this Diſcourſe you will eas 
fily judge, whether the DoGtor had 
.- reaſon to ſay as he does,* Ouam 


F p. 146+ : > vin” 
: J ab 0mm ratione ( igitur ) ab-= 


ſonum eſt, ut ſuperficies illa ſrve area. 


_ gerearum particularum, que inſinuant 


ſe 
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fe laminam ligneam Miter & marmboy, 
folidata columnam- bujufmoi partictt- 
larum, -vi elaftica ſurſum enttentium, 
rontra laminam ligneat obnitendo 
vincat;ipſamque lamina in terram de: 


; c 
Ef - CHAP, VI. 
9 


IE T Hat he adds in the foxteerth 
N number againſt thoſe that 
fancy the Aerial Particles to be en- 

dow'd witly Perception, and to ad 
| vith Deſign pro re nata, does not at 
dll concern-me; and what he adds in 
the next Paragraph , wherewih he 
conetudes his twelfth Chapter, I ſhall 
together: paſs! by, as far as it con- 
terns the extravagant conceit he ops 
poles, Bir becanlſe at the cloſe of 
the Paragtaph, he makes an Inference, 
s CTRL, 


L n 2 which 
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which compriſes our Opinion alſo ; 
ſince he concludes, that the Experi. 
ment by him- alledged, * Cer. 
ow tiſſumum eſt indicium, particulas 
Aerias nec cum conſulio nec | fine con- 
filio inferius marmor ſuſtinere nec ſuf- 
fulcire s Tt will not be amiſs to ſhey, 
that our Opinion is undeſervedly in. 
cluded in the Inference ; which | 
| ſhall do by briefly ſolving the Phz- 
nomenon the Dottor layes fo much 
weight on, For if we conceive with 
him. that the two flat Marbles fors- 
merly mention'd be ſuſpended, and 
that to the lower of them a flat waod- 
den plate of the ſame ſhape and extent 
beapplied ; I ſee no cauſeto wonder, 
why the two Marbles ſhould ſtick to- 
gether, and not the lower of them to 
the woodden plate, For, as I lately 
noted, there being an Area or Bed 
of Aerial Particles interpos'd be- 
twixt the Marble and the Wood, the 
A. *; ' weight 


*, 


—_” ————— 


PO n Nr rFuRQur2a 


on: © £ 


. 3 = go. 


= CÞ 


2 


An Hydroftatical Diſcourſe. 4x 


weight of che Atmoſphere, exerciſed 


by. the intervention of thoſe Aerial 
Corpulcles,. ought to be zquipollent 
to the preſſure of the Atmoſpherical 
Cylinder, that bears againſt the lower 
ſurface of the Plate ; which conſe- 
quently by its own weight muſt dro 
down : whereas there being no ſuch 
Layer of Aerial Particles interpoſed 
berwixt the two Marbles, the preſ- 
ſure of the ambient Atmoſphere,which 
touches themevery where, fave where 
their poliſh'd ſurfaces are contigu- 
ous, muſt keep them ſtrongly cohe- 
rent, 

I preſume I need not mind you, 
that hitherto I have diſcours'd upon 
ſuppoſition , that the DoQor experi- 
mentally knows , what he. delivers 
concerning the Non-adheſion of an 
exatly ſmooth woodden Plate to a 
Marble one : And upon his concel(- 
fon, that,” becauſe of the want of' 

| n 3 ſufficient 
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ſufficient congrulty between:the ſur- 
faces of two. Bodies, there 1s:a-bad of 
Aerial Corpuſcles- interpoſed between 
them, Bur now I think, it will: not 
be.unfit to take; notice to: you, : that 
though, to- illuſtrate; on. this -occa» 

fiqn.'a: ſubjeft that is generally fa 
| ltd ; underſtood; - as: the exerciſe of 

e(ſion amang; fluid Bodies, I have 
anſyerd - my [:Learned- Adverſaries 
QheBions as if, 1 had nothing more: 
Q. lay. for my. þxplication: of the 


Sl enfion of coherent Marbles, - than 


ah 4 many-years ſince deliver'd in 
the little Tract by him cited ; yer L 
haye ſince abungancly confirmed that 
Explicztion by,the 50tb of the! Expe- 
rimengs publiſh'd in my. : Continug- 
tiea.;, iWhich i the Doftor:had been 
pleaſed ro read, perhaps he would 
w— received the ſame fatisfaRtion 


that. other Learned men have done: 


fince. there. 1 experimencally ſhew, 
fi! 4 that 


wh Amr ou} |"XX.. a yo ws + ownbS on$S 2} Þ a 
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that the undermoſt Marble withour 
the accuſtomed Clog.,,, woald, upon 
the bare wirhdrawing of the ſuſtain- 
Ing air, drop off from the upper. And 
whereas the two: Marbles in our Va- 
cuum would not cohere ; as ſoon as 


the formerly excluded Air was let in 


upon them, it did by its ſuperyening 
preffure make them ſtick together ve- 
ry ftrongly. 


> 'Tyg SECOND. SECTION. 


CHAP. 1, 


TY Procecd now to the ſecond of thoſe. 


; two Chapters, that Lam intereſs'd 
fo. confider, +in- which the Learned 
Examiner 1s pleaſed to atraque three 
or four of my Hydroſtatical Opinions 
and Explications; in the defence 
whereof, 1 hope, | ſhall be the leſs 
put toexerciſe your Patience, becauſe 
the Learned Doftor himſelf is pleaſed 
to grant me almoſt as much as I need 


defire concerning the Teuth of the 


Hypotheſis, whereon my Paradoxes 
and Explications are founded, For 
whereas the main thing I ſuppos'd in 
. my Hydroſtatical Papers, 1s, that in 
water, though: ſtagrant, the ſuperior 
parts do atiually, though not always 


Pee. 


b 
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prevalently, gravitate upon the infe. 
rior, or (if you will ) preſs upon 
them even when they do not ſenſibly 
depreſs them ; the Doctor in divers 
places allows this Hypotheſis to bg 
conſonant to . the Principles of the 


I Mechanical Philoſophy ; andaccord-: 


ingly having ſhev'd,that in a ſuſpend-- 
ed cub of water the whole 11quor gra- 
yttates upon the bottom of the tub; 
He ſubjoyns, * Fam vera cum LE” 
zota hec aqua conſiet ex parti- © © 
culis aquers non compaGis vel concretss, 
ſed ſolutis a ſe invicem, impoſſubile eſt ut 


omnes fundum ſitule premant, nift in- 


fima queque ab omnibus ſuperioribus 


prematur, quemadmodum clare demon- 


 Bravimus in ſecunda ſefione hujus ca- 
 pitis ; nempe , ft nulle cauſe niſt pure 


Mechanice (quales ſunt Motus localis, 
Magnitude, Figura, &c.) in edenda 
hoc Phenomeno ſe intermiſcent. 

And elſewhere in the ſame Chap, 
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ter he ſpeaks thus of the gravitation 


a 1 ſecond Paragraph. ) * Neceſe 


i » 


zon. ſit aliquid immateriale Princi- 


pium in rerum naturg, &c, And adds, 
ac the begitning of the next Number ; 


Atque fan? huic externi motiis Hypo- 
theſi, & gravitationis Elementorum in 


projriis locis inde neceſſarid emergen. 


tis, appritze conſonum eft primum it: 
tu4 Exherimentum, quod Scriptor pro- 

fert in Paradoxis ſuis Hydroftaticis. 
And now, Sir, I prefume you dg 


- not much wonder,if T think theſe con+ 


ceſſfions reach the. main thing I pre- 
tend to, ' For though T do as freely: 
and hearcily, 'as the Dofor himſelf; 
(who, 1 dare ſay, does it very fin- 
cerely,) admir or rather affert an In- 
 corporeal* Being that made. and go- 
wgrns the world ; yetall chat 1 have 

| eN- 


f liquors ( towards the cloſe of the 


BE T- utique 'eft » ut partes fingulg' 


way cum totins fit pravitatio, 


« 
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 [endedvaur'd todo in the'Explication 
[of what happens' among: Inanimate 


Bodies, is to ſhew; that; ſuppoſing 
&# | the: World to have: been ar firſt made 
9; [and-to. be continually preſery'd by 
- | Gods divine ' Power and Wiſdome ; 
, | and ſappoſing. his General concourſe 
; | to-thomaintenance'of the Laws he has 
= | eftabliſhed cir, the Phanomena, T 
2 | irive to explicate, may be ſoly'd Me- 
- | chanically, that'is,' by the Mechani- 
- | cal; afteftions: of: Matzer,' withoutre. 

courſe: to Natures abhorrence of a Va- 
- | cum; to Subſtantial Forms, or to 0- 
' | ther -Incorporeal - Creatures, And 
I. therefore, if 1 have ſhewn} that the 
Phenomena, 1 have endeavour'd to 
account for, are explicable by the 
motion, bigneſs, gravity, ſhape, and 
other Mechanical afte&tions of the 
{mall parts of liquors, I have done 
what 1 pretended ; which was not to 
prove, that no Angel, or other imma- 
__ terial 
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terial Creature could interpoſe- in|; 


theſe caſes ; For concerning ſuch A. |. 


gents, all that Ineed fay, 1s, that m | - 


the caſes propos'd we have no need | o 
to recurr to them. Andthis, being | 
agreeable to the generally own'd rule. | 
about Hypotbeſes, that Entia non ſunt 
multiplicanda abſque Neceſſutate, has | 
been by almoſt all the modern Philo» 

ſophers of different Se&s thought a 
ſufficient reaſon to;rejet the agency 


of Intelligences, after Ariſtotle and 1a 
many Learned men, borh Mathemas: 
ticians and others, had for many a- 
ge3 beliey'd them the Movers of the 
Celeſtial Orbs, IS 
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CHAP. 11, 


TJ ut you will tell me, that the Do- 
; ors Conceſſions will not avail 
| me, fince he urges againſt the Gra- 
vitation of the Elements in their pro- 
per places, which ( gravitation ) he 
would have to be ſuſpended by his 
Incorporeal Principle, an Expert- 
F ment, which he ſays is moſt manifeſtly 
repugnant to our Hypotheſis. He 
concelves then, that in a-tubor pail 
full of water with a perfely Cylin- 
drical cavity , whoſe Diameter 1s of 
lixty two parts, there is violently kept 
at.the bottom, by the help of a ſtick, 
a round Plate of wood, whoſe Dia- 
| meter amounts but to fixty one of 
thoſe parts 3; and that, as ſoon as ever 
the ſtick is: removed, the woodden 
plate will emerge to” the top and 
JTAG float, 


59 An Hydroſlatical Diſcourſe. = 
float, Quod ( ſays he) prorſus im-|} 
poſſkbile eſſet, ſs omnes partes aque abjv 
(FG) ad (HF) non folum jundlinlſc 
fundum waſis, ſed ſingule fingulas in 
eadem ſerie ſubjeAss atiu premereiy,[in 


To which afertion;he' immedi@qy [= 
ſubjoyns this Argyment to prove ub 
by ; *- Cum Diameter lamizie(® 
- © lignee CH MH.) partes: 64;[v2 
babeat 4quales, Diameter waſis ( H1)I4 
babeat 62, manifeſium.#t,] quod ſuper 
foties fundi vaſis ad fuperficaem lan" 
n ſe habet ut 3844. a4 3731 ; que 
tum differentia eſt 123. Staque rotus | 
dum- interauliam inter 'tatera_ widfit 
& marginen\ lamina lignee babet 
ad dream laming ut 123; ad 3721; tit [© 
eft, area; Jamins lignte excedit arean | )0 
difti intetwalli pluſqguam:triginte vis | 
cibus.... Ac proinde aqua incumbens ligs 
net laminz excedit imaguitudine'd- 
guam incurhbentem-d&to:; mteruailo 
inter marginem-lamingcts latara vaſt 
"ne \ P 15 " 
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n-|þ/us quam triginta vicibus, pondu ſque 
oþ[þve prefſto hupus, alterins pondns preſ- 
jonemque vincit pluſquam triginta vi- 
inſeibus, Aded ut impoſſubile ſit, ut aqua 
Gincumbens predifto imtervallo ita-pre- 

nat aquam ipft fubjefiam, ut bujus vi 
nhblevetur lamina , quam ws tricies 
ie nojor deprimit. Quod ( ſays he, by 
;Ivay of inference) aque abſonum at- 
NBque abſurdum Phenomenon efſet, 8c. 

8 How little this Ratiocmarion a- 
grees with the. Experiments 1 have 
brmerly told you of, abour the caſes 
wherein Light bodies will be detain'd 
ynder water, or -emerge tothe top of 
it, you will cafily perceive , if you 
compare the one with the other, which 
youmay quickly do, if you pleaſe to 
compare the DoQtors diſcourſe with 
the following Narra- 

tives of choſe Tryals*, pir* TR ai obe 
which alone 1 might (oe nor. 


therefore refer | you, 
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But yet in the mean timez. you may, 


if you think fit, conſider a little, whe- | 


ther the Argument, whereon the Do. 
&or lays ſo much ſtreſs, be any more 
than a Paralogiſm. _. 
' Firſt then, fince according to his 
computation the Area of the. interval 
| between the fides of the Veſſel and 
the edges of the round boards, is 123 
of ſuch parts, whereof'the Area of the 
board amounts to 3721 ; *tis evident, 
that there muſt be room enough for 
the water to paſs between the fides of 
the veſſel and the edges of the board, 
which is ſuppos'd on all hands to be 
_ of ſome. —_ lighter in Fþecie than, 
water, fince elſe it would not emerge 
upon the withdrawing of the ſtick, 
Next, this Board or woodden Plate 
-1s not here intimated or ſuppoſed to 
be ( and indeed inpraftice can ſcarce 
be ) made exaQly congruous to the 
bottom of the Velſlel,;and conſequently 
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the water, may. get in;between, them ; 
for which caule 'ris neceſſary tokeep 


the woodden Plate forcibly down with 
a ſtick, which elſe were needleſs, And 


conſequently this interpoſed water 


will communicate with the laterally 
ſuperior wafer in the Veſſel, which 
ſuperior water may, according to the 
Laws Hydroftitical, by the intecven- 
tion of the interpoſed,” exerciie” its 
xrefſure upwards againſt. the lower 
pa of the woodden Plate. 

_ Thirdly , the Doftors Scheme al- 


lovs andafiifts us td conceive, (which 
GS 2 


we may do however, ) an imaginary, 
Plane: of water to be parallel to the 
bottom of the Veſſel, and to pals 2. 
long the bottom of the Board; 1o that, 
of: the water that lies' between this 
Plane and the bottom of the Vellel, 
one part is cover*d by the woodden 
Plate:; and the other ,: hetween the 


.edges of. that and the fides of rhe 


0D wee tub, : 
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rub, is coyer'd with the incumbent 


' CHAP, MI. 


TR Hee things being premis'd, 1 
Z thus argue : *Tis manifeſted 
by Hydroſtatictans after Archimedes, 
that in water, thoſe parts that are moſt 
preſs'd, will thruſt out of place thoſe | 
that are leſs prefs'd : which both a- 
grees with the common apprehenſi- 
ons of men, and might, if it-were 
needful , be confirm'd by Experi- 
ments. *Tis alſo evident, that that 
part of the aboye-mention'd. imagi- 
nary Plane, that is cover'd by the | g 
woodden Plate, muſt be preſſed by a | j 
| tes weight chan the other part of the |; 
fame Plane; becauſe. the wood being 
bulk for bulk lighter than water, the 
_ - aggre- 
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agSregate' of the Wood and water in- 
eambent on the; cover'd part of the 
fame Plane muſt be lighter i ſpecte, 
than the water alone that is incum- 
bent ori the 'Uncover'd part. of the 


Tame Plane ; and conſequently this 


uncover'd part being more preſs'd 
than the other part of the Plane, the 
heavier niuft difplace the hghter, 
which it cannot do but by thruſting 
up the board; as it does, when the &x= 


ternal” force that kepr it down is re- 


Moved; And, *to add this upon the 
by, this greater preffure 4gainff rhe 
botrom than againſt rhe top of bo- 
dies inimersd* Ih water fpecifically 
heavier than they, ts'a true reaſon of . 
their enterfio1, as I have elſewhere 
thewtt, So that there happens no 
lore it1 this cafe than what uſually 
happens in the aſcenſion of bodies 
In liquors fpecifically heavier than 
themfelyes, on the accotint of the 

© 2 newly 
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newly mention'd.difterence-of Pref. 
ſure. And 'is.withan (expres or 
{uppos'd ) exception of ſuch-a diffe- | 
rence, which in many other caſes may 
be. ately. negleRed ,. that. ( which [ 
delire you to take notice of,) in moſt 
places of this diſcourſe I ſpeak of the 
Prefſure 'of ambient Fluids on im- 
merſed: Solids as uniform or every 
way equal., 

'Tis true, that xreniag to che 
Doors ſuppuration, it the- ſolid 
Cylinder, confiſting,pf the woodden 
Plate, and all the water direttly In 
- cumbent on 1c, were .put into an 0r- 
dinary ballance, it would there many 
times out-weigh the hollow Cylinder 
of water alone that leans upon the un- 
cover'd. part of the imaginary Plane. 
And that is. it that ſeems to have de- 


ceiv'd the Learned Dottor.. But there” 


are divers Hydroſtarical Caſes, where- 
' 4n the Phenomenon depends not 10 
much 


0 
h 
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much upon the abſolute weight of the 


" compared Bodies, as upon their re- 
| ſpettive andtheir ſpecifick Gravity ; 


on whoſe account it is, that a ſmall 
Pible, for inſtance, that weighs not a 
quarter of an Ounce, will readily 
fink to the botrom of the river, on 
whoſe ſurtace a log of wood of a hun- 
dred pound in weight will float. *Tis 
a Rule in Hydroſtaticks , that when 
rwo portions of 'water or any other 
Homogeneous liquor preſs againſt 
each other, the prevalency will goe, 
not according co the abſolute weight, 
bur the perpendicular height of choſe 
Portions. And accordingly we find, : 
that if aflender pipe of glaſs, being 
fill'd with water, have its lower ori- 
fice unſtop'd at the bottom of a vel- 
ſe] of water,, which contains much 
more of that liquor than ths pipe; 


_ yet if chislaſt named water were, for 


inſtance, two foct high, and that in 
0 3 the 
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the Veſſel but one, the water: 1n. the: 


pipe will readily ſublide, till it come 
almoſt to a level with the- external 
vir, thouzh jr cannot do ſo with 
out railing the. whole maſs of Weten 
_ thatſtagnated 1n the vellel. 


And now Ihall ſubjoin an Experi-' 
ment, which, though at firſt it may 


ſeem flight, and was made 11 leffer 


glafſes & quantitys than I would have 


jmploy'd if 1 could have procurd 
better Accommodations, has the ad- 
vantage of requiring no curious. in- 
- ſtruments, and yet 1 hope will ſerve 
for an ocular proof of thetallaciout- 
_ nels of that reaſoning the Noftor 1s 
ſo. {trangely confident of, 
We took an open mouth'd. glaſs, 
fuch as ſome call Jarrs, and Ladys 
ofien uſe to keep ſweet-meats in,which 
was Three inches and a halt or better 
in Diameter, and ſomewhat leſs in 
fepth, and had the fgure of its cavity 
| Cylin- 
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Cylindrical enough. Into this havs 
ing. put ſame. water to cover the proy 
tuberance, wont to be at the bottom 
of ſuch glailes, we took a convenjenx 
quantity of Bees-wax , and having 
juſt melted tt, we poured- it cautiouſ]y 
into the glaſs, warm'd before-hand to 
prevent its cracking, till it reach'd to 
a convenientheight, This veſſel and 
the contained liquors ye ſet afideto 
cool , in expettation, that. when the 
heat, that had dilated the wax, was 
gone, It would ſhrink trom- the glaſs, 
and conſequently leave a little inters 
val every where between the concave 
ſuperficies of the vellel\, and convex 
of the harden'd wax; which accor- 
dingly cameto pals, and ſav'd me the 
labour of getting the wax fhap'd for 
my purpoſe with tooles ; which 
might have been done bur not wich- 
_ out trouble and lefs exafineſs, And 
now *cwas cafie for me to try the ex- 
oO 4 periment 
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_ periment 1defign'd; for} pouring: in” 


warily ſome water between the glaſs 
-ahd the wax,1o that it fd all the in- 
rerval,/teft betweers thoſe''two' bodys 
both'at the'boxrom andthe-fides, the 
wax was madepreſencly.to floar, be- 
wg viſibly lifted up from the borrom, 
_ and its upper part appearing a Iicrle 
above the level of the water, which 
was no more that I did, andhad rea- 
fon: to expe, according to the true 
Principles -of ! Hydroſtaticks, : . For 
water beins ſomewhat,chough bur lit 
tle, heavier, in ſpecie', than'wax, and 
char which was poured” into the 
botrom and ſtagnated there, . being 
prets#d - by 'the © collateral - water, 
every way interpos'd between che 
concave part of the Glaſs ;and the 


convex of the Wax ( ſo that this colz * 


| haeral liquor anſwer'd-what 4 lately 
called a hollow Cylinder of water in 
the Dottors Experiment): that part 


of 
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* [of the ſtagnant water, that was lean'd 
upon by the' wax, being leſs prefsd 
than the other: part of the ſame ſtag. 
nant water was by the water incume 
bent on it; this.latter muſt diſplace 
the former, . which it could nor doe 
bur by railing up the wax that lean'd 
wor: it. | And yet this collateral wa- 
ter. was ſa; far. from being heavier 
than the wax '1ts preſſure impell'd 
up, that bath! the * collateral, and the 
ſtagnant water- all together, being 
veigh'd in good ſcales, amounted to 
I little above a quarter of the weight 
of:the: wax, which happen'd by rea- 
lon of the narrownels of the Vellel, 
which, 1f it had-been wide enough, 
| doubt not but the experiment would 
have ſucceeded, though the wax had 
| ourvweigh'd the - collateral water ten 
times more than in our experiment Ir 
did. Bur that the ſolid body excee- 
ded almoſt four times the weight, 

| nor 
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not onely. of the collateral but'tHh,|ck 
ſtagnant liquor too, does fufficient.:|ſcc 
ly overthrow the DoSors ratiocina;|4; 
tion, Whole fallaciouſnefs will yet [thi 
further appear by cwo other improye« [ma 
ments, among others, which I made the 
of one Experiment, © ©. [tht 

For I. though we pour'd in more [ly; 
and more water, as long. as the Vefs Jthe 
ſel would contain any , the Cylinder 
of wax was but lifted higher and 
higher from the bottom of the glaſs, Ju 

| bur did not appearerais'd more thay ot 
at the firſt, above the upper ſurface Iv 
of the water ; which argues, that ÞÞy 
'twas not at all the Quantity of the it i 
inferior water, which was continually [va 
increas'd, but che preſſure of the col. gi 
lateral water, which continued ftill [ua 
at the ſame height in reference to that: ye 
wax, that caus'd the elevation of the [put 
bay. ._ nat 
| And II, to manifeſt yet more Þy« 
clearly 
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clearly the Dofars miſtake.,. I devi- 
[ſed «4 following tryal. - We took 
-|;x0und: plate of Lead abour the 
t [thickneſs of a- ſhilling, and: having 
« [made it tick-fiſt ro the botrom of 
elthe | Cylinder--of - wax, to- make 
: Ithis - fink the more dire&- 
: W we placed one after another upon 

the upper / part of the wax divers 
in weights ( firſt wetted to keep 
from floating ) till we had pur 
| Nap enough to make the wax (| ubfide 
, the bottom ; For the facilicating 
' {yhereof we had par'd off its edges : 
roy this means, hs plaſs having cv 
s fit firſt almoſt-f11'd oi water, there 
[ ſwam about aninch or better of that 
; Jiquor above the upper ſurtace of the 
7 wax, And laftly, we took off by de- 
tlajees the grain' weights that we had 
6 Iput- on, till we ſaw the wax, not- 
 Juithftanding the adhering Lead, rife, 
e [Þy degrees, to the tor of the water, 
above 
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above which ſome part of it was viſi- 
bly extant, -- ' "1,208 
- - From this:experiment I thus ar-|de 
gue: *Tis maniteſt, that, according to p 
the Doftors ſuppoſition, here was in-| by 
cumbent upon the wax a Cylinder of | lat 
an inch in-height and of the ſame Di.| it 
ameter or breadth with the round ſur. tel 
face of the wax, whereas upon theſ he 
removing part of the water, that lay] w: 
at the botrom when the wax begat].th 
toriſe, there was Incumbent no grex | 9! 
ter weight than that of the collacenlf v: 
water, and as much of the ſuperiaſ'#' 
and ſtagnant, as was direAly imcun-f| : 
bent upon that collateral water ( andſ-ſu 
would have deſery'd the ſame name,Þ] 1 
if we had ſappos'd the convex ſur-| 
tace of the wax to have been con-|| 1t 
rtinued upwards as-high as the glaſs] 
reacl'd, ) But now, whereas,according| 1 
to the Doctors Tatiocination, this Cy- 
linder of - water incumbent. - on the 
wax. 
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-[wax, being an inch deep, and a good 


deal above three inches broad, muſt 


reſs the wax. with a greater weight 
olby ſeveral times, than that which: the 
eral. and hollow Cylinder | of this 
ſtagnant water could have upon the 
iſt of the collateral: water ; yet the 
height of this aggregate of collateral 
waters. being the ſame with that of 


the wax and the water ſwimming up- 


on it, the difference of the pretſure 
was ſo {mall, that barely taking off 
a weight of four or five grains, the 
Wax — awry notwithſtanding the preſ- 


ſure of the water incumbent on 1t, be 


impell'd up and made to float: And 
by the like weight, put again upon it, 
It would be made to fink, and by ano- 


ther removal of ſuch a weight, ( tor 
I purpoſely reiterated the tryal more 


than} once, ) It would, though ſlowly, 
reaſcend. And theſe Phenomena do 


1o. much depend upon a Mechanical 


£qut- 


- . | . 
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zquipollence of preflure ,” that even | 1 
four: grains: wouldinot have. been ne« | C 
cellary to make: thei wax-riſe or ſm; 
if it: had not. been for fom@ little a6. 
cidental impediments, that are . eafily 
met with in ſuch narrow 'glatſes'; toe 
otherwiſe in a larger: Veffel ' we have 
made the ſame Lump of 'Wax reads | 


ly enough fink or tloat, by the puri [®) 


ting inortaking off a ſingle gram of 
perhaps -Ieds, oo £2 2100 
- By this you may fee, that for che 
Regulation of Hydrofſtatical things, 
Nature has her-ballance too as welt I 
as Art, and that 1n the ballance of Nas I 
ture the Statical Laws. are nicely &. 
nough obſerv'd. 

You may alſo cake. notice , upon 
the by , how little the weight of the | 
Cylinderof water upon a body im- 
mers'd in ſtagnant water is confide- 
rable, whilſt there is a preflure of 
collateral water to counterballance 
it 
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it; fince inthis laſt tryal, though the 
Cylinder of mcumbent water did con- 
tinually increaſe or decreaſe in 
length, whilſt the-lump of Wax was 
finking or emerging ; yer the ſame 
deſpicable weight of a grain or leſs, 
that was juſt able to depreſs ir beneath 
the upper ſurface of the water, did. . 
by its preffure or removal procure its 
finking to the very botrom , or riſing 
tain tothe top, and on both occaſi- 
ons-with an equal ſlowneſs, bating 
that little acceleration of motion, that 
ought to happen upon another ac- 
count, and which therefore is to be 


Jobferv'd in the wax, during its ri- 


ing as well as during its finking, 
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IT Ome other Phenomena produc a 


by varying the hicherro menti- 


ond experiment, which. are very fas 


ati Ys co our Notions about Hydros 
ſtaticks. - Bur, ſince they ,do not di- 
realy concern the preſent Controver- 
fie, T ſhall in. this place only annex a 
couple, rhe! former whereof affords 
an eafie confirmation-of that Paradox, 
which we lay; as the ground of di- 
vers others, and the'contrary where: 
_ of is maintan'd ftot only, by Door 
More, but by many _ famous and 
Learned men, namely, that in ſtagnant 
water the upper parts do aftually 
preſs the lower, 

Wee took then a very ſlender 
' pipe of glaſs, whoſe Cavity was nar- 
rower than that of an ordinary Gool- 
quil, that heterogeneous Liquors 
| | may 
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may not.be. able to: get: by; one-ano- 
ther{in-It; i This: Pipe near-one- end 
was bent.- nigtrands: -like a; Syphon, 
that ic.might-haye a ſhortleg as Yaral- 
lel as .the --Attiheer- eould make it 
to: the-longer.: Into. this © crooked 
Pipe ve: plt-a lictle oyl ,- and -chen 
held it perpendicularly i 1n-a ſomewhat 
deep and; wide-mouth'd Glaſs : 61'd 
partly with Water and partly with a 
Lump of 'Wax, of the bigneſs and 
ſhape of that already a " 
that fo theprelſure of the: incumbent 
Water upon the open ortfice- of the 
ſhorter Leg, might impel che oyl in- 
to,the longer Leg, {ſomewhat above 


the ſurface of the water in the. Veſ- 


le]; which *twas convenient ſhaiild be 
done, that we mightthe better ſee the,, 
motions of the Oyl; and which. 
knew muſt be done by the:courle 
we took; both becauſe OyL; is lighter 


i 2 ſpecie chan Water, and conlequent= 
# ly 
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ly required not! an equal height of 
Water to countepballance it ;':and be- 
cauſe in very-flender Pipes, Water 
1s wont toalcend a lntle above the 
Level of che External Water, where- 
Into they are/.immers'd; The Ir + 


being, as was faid ,' held | uptight, 


was eafie to. take notice by a mark, 
fix'd on the outfide, ro what height 
the Oyl reach'd in it. Eo 
 Nowitf we conceive a Horizontal 
Plane, Parallel to'che bottom © of the 
Veſſel, to paſs by the Baſis of the 
floating Wax, *tis evident by what 
has been formerly ſhewn, char, of this 
Imaginary Plane, that part on which! 
che Wax is ihcumbent is as ftronply 
preſs'd by the. weight of the Wax; as 
-thie Lareral part of the ſame Plane is 
_. bj:ahe weight of the Water incumbent 
_ ontzCotherwiſetheſe Prefſures'would 
not be #quipollent, but the Wax 


ly 


— - 


would, be raiſed ;) And conſequent- 


Ar phflatignd Dikavr/c.. Xt 
ly! chic part wll this Blane/,-:that-1s: 
placed :dife&ty. ovancheNritige ab the; 
{drier Leg wfi the, Tipe; Ix 00; niore 
profied.,. than any'icqual portion, of! 
opartlcfiche/ſhmd Hidnerhad rs'ca.. 
ne bytho Wax: i Dhis\Body being 
k "an ouinf>:hb Witerzthe, Dm 
toblided/a 5great; way * m1" the Yet. 
ell, and'\fodid pto ly:! the 
Opl an the longer Leg'>067' the Pipe) 
Arid (aftly; 3-9 veizlr'd our th-a 
good pair. of Scales. qs muck Water, 
23 'v'e: found: the /Wax tgamoynt ito, 
this Liquor was, inſteadof the Wax, 
red into that whichrethained in 
Glaſs; whereupon che. Oyl,, in 
the langerleg'of thecPipe, was again 
impell'd wp (very near') co che'tbr= 
mer. Marke to. whiclt ithadbeerrais | 
ſed by the Wax, Whence we may 
gather, that che Water newly pur im, 
though-in che Air ic weiph'd '- more: 
_u the' Wax ;.yet it did as much 
Pp 3 preſs 
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prelſs.the Wated, that lay benearh.the! 
toretnennontlmagmary- Plane, and; 
canfequent(y,oqtic,whith 4 Th dirt. 
ly averith ſhogrer Lag ofi'the; Pipe, 
as the War thbitt had ibetn taken: on, 

had done Miliinco-wthaie alrcady 
proyed ,-that:th&#/ Wax! alidocanth 
derably: preſs charPlane,jc ovghr not 
ro; | be 'denyed:, ;'thati the: Water allo 
(-whicl»inſtead;: off | i1tyas| able to im- 
pell up- thei Gyl :ini che Pipe: ) (did 
in like oiannee preſs that Plane ; and 
conſequently” that Water'may | gravis 
cate 4n: \ Witot, as well as a-folid Body; 
fach+as Wax! is; cans: And | this:s 

the Srſt additional-uſe.I rold .youl 
would make of our Experiment;: 1 | 
F :Bux,/\( £0 come now to: th= ſecond) 
there: is: another! Phenomenon of: it; 
vizo the aboyemention'd tenderneſs 
of Nature's Ballance,'whofe uſe ſeems: 
to: be of nollel(s general concernment 
tothe true Dodtrine of the/ Hydroſta- 
A C ticks, 
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_ rieks, --Bbr, 'by.diels conjdeouig 


that- Phenomenon: y aott creabonimg) ih 


yhuld upPR>itplve ling. beheln'd to 
reditie; thacplay foes och 


ads Jangodcladed bath? bilofabhbers 
and Maghemeticiangand dhes: ydt ini 
PAgymaklgtthempauonimely,chara 
Bodyidoeanm adtuilly! gravitate when 
it, doggnotfHeſtendrlianweohayadſeen 
already, ang\helifurtiestbitw byand 
BY > i160) thenugketi Was :iagt the 
Braſs-graing that lis enjirzdls; attally 
prafy OF.-gravitate:uporythe lubjacknr 


Warr and, Boxrom of irhd Velltt.,on 


wich !74s ihgumbegt!;:and:.conſs; 
quently;.ts!, preflure. being: not- fur= 
mounted; by.1that af: the- Collateral 
Water, which is unable; to raiſe it; 
mult .be as great, as that of-this colla- 


eral Watery; \Therefore, when upon 


the removal. of a- ſingle Grain; the 
Wax "with; Its incumbent weight: is 
made. to alcend, andthar;bur. very 
; SR | P 3 flow- 


7 AnHhftasiobt-Diſdurſe. 
Sealy cis egladincy thatdthras fit 
tram wocyravieaing before}, Becauſe 
@ tidoficv > atoal p Waſiteridg uthar! it 
retain dats! Otavicy ener wal 02 
ſroddg10h8 imiopdappeat>hotokl *by 
cho ſtownels bf\'8" mation pwatds; 
prodeeginietioaits/being ENS 
Balhanoe iveny Nite loſe heavy ele ft 
neett be ovgmnthideva tithe oagFube 
De otkdtaeet Whitedheb ehbsh 
10; thee it but b&Hid bn 
w wthbns ietbeping 00 97G; its! 6[EcHfGH 
wilt be cheek ret hdged? whith 
coukdinnf byuone i936 2S85h of 
folineonfiderdble welptic, the WHk 
_ the'h wraty omg did nor; 
uping-cheir aſcent, #erHh cet fot 
- onvitg; thong rh that! were Frir- 
ſtrated as/tothe'at bf defcehding, bt 
fo much a5 keeping theiy Narkbi by 
the prevailing prefiure of the Golla. 
teral Water-': Sothat ,” Tinte, {( is we 
found ) the Wax-and — 


. An Hydroftatical Diſcourſe. 
tall amounted to- agood deal above 
4000 Grains, it did-in the Ballance 
of Natute weigh, whilſt ic was aſcen- 
ding,'\not ſo-much-as a 4000th part 
bry che ir. did, whilſt 1 it was aftually 
deſcending; 


BETS V, 


having detain 'd'you ſo long with 
APY 10 a fingle Objetion of che 
how pompoully ſoever . 
ropos'd; bur that-I thought ir nor 
Crack to do ſome 41ervice to the true 
Theory of Hydroſtaticks, by taking 
this occaſion to preſent - you ſome 
things tharIthought- not unlikely to 
Hlufirace ſome parts of that Theory ; 
though above what.was neceffary to 
We: the Dotors Argument ; ro 
which 1 confeſs 1 was troubled ro {ec 


Deb lo 


Fir hes your pardon, Six, - far 


ſo. Learned' man ſubjoin; the fol- 
laying concluſjon :; Hee tem Jduck- 
lenia Wu A contra - Aargaiter 
- tome particy 
geant, ſi non fit vera atque 50 tr 
quidem_ nec mei ipfius nec _ullius un- 
quam mortaſis in Ppforun ratiocini. 
5 credam, . But 
be as bad as his wor 
phage to Confidep as ue OM: 
him; .chat a manimay-bs yery nap 
4n ocher parts of OE 
ieater momentth hath Book 
torcune. to miſtake 41 Hydn droſtaticks, 
a diſciphne which .very fa. Sch Lats 
haye..been atall-yerg'd.- [0h about 


_ which: —_ thoſg. few 
the. misfortune to! err, nat-only. in the 
conclufions they haye drayn., bur:in 
the very. Principles- Fee haye Em 
br aced, T6. 7 ", 
To the foregoing y ES the 
Door, 
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Nodgr, though he declares he.thinks 


[.negdlels,, adds, in, the;,$th Para 
KEPT Uk from A, Laſt - 


[<xper1 my, Hydroftagical Pay 

[5298 wet which Lhe ingenwoatly. ace 
knowledges, that 1. ſeem. as Helk.lig 

| i9; have EO ated whacl) IR 

9, jabout, ch c PRI of the. upz 

[acc parts of £ BErgr hag apen.the the 

fs love, - And, AM 2G 190 (Yb 


C1] ' FFPrn af nowied 
8-Uon,ar/hrik. 


Ctr ED 
Sag” icher,.ar, th & 
one 6 


: ue 0 cag.l, cl 
I: rn, Wherg 


meant for an. an- 


|; & DE nn; Aa Hntphongh 
- 14.CONL es 
| op the CAGE Ma Pony 

Ix. ah Momgigians and "Is 

# pros ular. triend 3 IE, they all .can- 
; [3d he had; nor ſuthiciently | EX- | 
plain'd himſelf on this occaſion, nor 
: could 


3 ap ell 
Ppailng: F005 


T #; Aa th Danica Dif. 

could the y thew meta hat glen, 
_ fation bd m Ty pfop oy CR direc 

reply. Zong of "the Diodtors 
Corref ont ein 
us'd his difeourſe ; 

ſcheme, told.me chat * — 

molt” probableto” Fog was i; 
£4 we the Doftor 'was was too "fv mh 


1ve The; i772 ter. ny $ie 2905, J a 
| tiÞ ihe] ihdeed. deny*th marter of 
to be"true, lathe cannot 'ralhl's 
os - the Ex periinictr wha > bel is 
ed both: Helo ciety, | þ 
We Gp" Crick 
Founder his Majefty tr, ff 
fince ; you have” pitt ef f fe and | wid 
made 1c” more:thari'opoe,” 1 need aha 
fpend words ro convince. you'tha: i 
micrerof fall iscrue. [2.08 
'Bur/after Thad in'vain ſoughr the bi 
Doftors meaning where 1 expected it]; 
 *chancing lately to caſt my Eyes onÞel 


another place, where I ſaw myScheme]461 
© _repeatſ»- 
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- nn -E fire 2hig3 


pallape:tincrhe 

wh Iundtayountgto giver 

| PhieWhlond)a-dvy (has! Ht orebicat 

Dltichples |Ciawi'9265 12am (profiune 

THe uPribie3 Sup boictu Yam. 

oh RS A 
RY" 


—_— ethaino 
en" -fuper 


b 6 $a See as 
Pluto Oferſy" dy enbs Htand, 


ee rel br kits ' ag 
thy | Ce #7 


WW ObPPFBuF; "HIP 
":popflete” fu, 

| bref the>ſup. 
4: Rerratich? af 
ROYane kay tan HANS 
n Wis Phithotfiendir;; I'' confeſs T:4b 
wor” dectit'Tier- being CiBle ito! iſs, 

el vic 1c the. Sxhbirient would ſocl 
bleed Wien® i'd ih. vacuo , alchoiu; gh 
ni1-the Atfidfphetic! Air were anni 
i flared, - Biitif1 miſtakethe Doftors 
CD © 


meaning 
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aeaning:Lam to; be (excuſed, ſibce,] 
fot nowjillingly ,and! his owhgl 
| ſeutiey. fan been anceſary 19194 < 
amÞvery approtenliya: th pg 


ets thapany Leaneccand ad 
> ns Jn nck me x |= 
Av Rp: al SY 


Ites, ig ny tak Ir 
-Hhewim mn TY C (: Ncupen.t 
wah plant our i 
\ Jap on gf * 


dimes thew/n; you. and:;divers f | it 
 Virtwſ, though I Gan ae is 

ther I havemenrion'd, py aug yl /fif 
publiſl'd wricings, + The,,Summ,of] pr 
_ this cryal.ig, that an. arbitrary (2yan-] fa 
Ty: of URITes being by Suttion be 


raisd} 


Art Hydvoftatical Difeourſe; &#c 
[rais'd into averyNender glits-pipe! 
| whoſ& upper Orffice is ſtop'd with che 
|Experimenters finger, ro keep the 
| Mereury- from falling'before its! tire, 
| ths open'end; of 'the pipe” withthe 
: Mercury in-ic 3s/thruſt into x compe- 
tently deep gl4ſs 'of - water tilf che 
| tile Cylinder-of 'Mereury 'have,' bez 

1 neath hs ſurface of the: water, at 
I £in'd to a- depth; that is at leaſt 1.4 
: fires asgrear'as the Merenrial: Cylin- 
| der has of heiy bt.” :For then, che fin- 

| ger beitg-remov'di from-che - upper 
| orifice, thohlbi-pipe wiltbeopenat 

| borh-ends; and "there will'be- nothing 

4 hinder the”! Quickfilyer's © falling 

-| down”ro the botrom', 'ibut the” reſi- 
| Rance-of, the Cylinder of water, that - 

is'\under it, which” Cylinder can re- 
[fiſt but by vertue: of 'the ' weight or 
| prefſure of the ſtagnant water had! is 
faperior to it, though but collateral- 
LY my above it And yet this 


water 


s, to et Pur, - 
water being by the 2% whaſe,upa[( 
per par; is. higher. t aD Its Au fu 
and accallible qnly jo the; atfi;; kepy gl 
from, preſling- again(}; che; Mercury [i 
any, where, buy at. the, bottom. of the [thc 
Pipe, and being; about -a;:4 4th-pat 
of. the weight :.of ; af: equal hulk 
of Mercury, ic is-ablegt-chat depth t9 
make the ſubjaceat-water peels - 'UPn 
ward againf. the Mercury ,, which ty 
bur a 114th;patt a6 high as the- wateh 
is. deep, with-2/ iforge, equiyalent-x6 
that, of che gravity , wherewith the 
Mercury. rehds downwatde. Andita 
manifeſt, . that chis | Phenomenon ded 
pends meerly: upon (the. /Equilibriug. 
of: the two.. liquers;. of you gently; 
raiſe the. lower- end' of the pipe tok 
wards the ſurface-of the water, this 
liquor, being not then.able roiexets. 
cile ſuch a prefſure,as it could at-a | 
further and greater depth , the Met 
cury prepongerating: will, in- part; 
( more 
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[(more. 'or lefs, 2s the pipe is more or 
,, [leſs rais'd)fall out to the bottom of the 
Thglafs. But if, when the Quickfilver. 
y [8 atthe firſt depth, inſtead of raiſing 
& [the pipe you thruſt it down farther 
C [under the water , the preſſure of that 
& [liquor againſt the Mercury increaſing 
x fuith -1ts depth, will not only fuſtam 
| [the Mercury, but impell it up inthe 
 [pipeto a conſiderable diſtance from 
| the. lower orifice of ir, and. keep it. 
} [acar about the ſame diſtance framthe 
| {lurface of the laterally ſuperior water. 
| [And this experiment may: not only 
| 
. 
| 


—v 


} 

lerve for the purpoſe, for which 1 here 
adiedge it; bur allo, if duely confi- 
&r'd: and applyed,; may very much 
- {borh/ illuſtrate & confirm the Expli- 
cation formerly given of the ſeeming 

| ty ſpontineous aſcent of the clogg'd 
| fucker in our exhauſted Air-pump. 
The laſt Argument , the DoGtor 
wrges 2gainft the Gravitation of water 
| in 


& Ar Hydroſtatical Orfeourſe. 
m whacth2yca}l us proper place; 13 
deduc'd; from what 3ihappens-10: the 


Divers; >who inthe mid?ft ofthe Sep 


chouph the iſzlc water obithat ba:much 


ate than'thar of! freſhwater; Riv 


vers, do not find themſelves opprelz'd, 
ar Fo much as: feel themfelves harm'd 
or comprefs'd by the: vaſt load of the 
incumbent water. | 
Bur that the Equality of hopech 
fires of an/ambienc-fhuid: will: goe 2 
- great way towards theolving of. this 
Vifficulcy,'you: will find, by. the - Ex- 
perimenrsand confiderations you wil 
meet with in the following * Papers, 


- 7. 74 to which; for char reaſon; | 


4 The  uihpr. I reterr you, And chough 


be ering the Dottor 1n this i ſame 
preſſure of-hea+ | Paragraph objets, 7ametſs 
J AED has 

bac preſſio equalis ſit, ni- 
bil tamen'i npedit qud minis ſubtiljores 
partes corporis mag ſque fluidas-expri- 
mat. & elidat, 1 remember 7: 
thaCr 
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that eXceprign before, by faying, thaf 
thols liquors, that he LFuppoſes ſhould 
be [queez'd,out, heh 1o, becauſe 
there 18.ja5 great. a 'preffure .again(t 


thole parts at which: they: lhoyld 4 


ſue, as againſt any of the reſt, if the 
parts tharſhould: be.. {queez'd; our be 
not too fpirituous and. fubtile , which 


. If chey be, I ſhould igladly learn how 


the. DgQor, knows that no ſuch. mi- 


[nure , and; ſpiricuous particles are 
 really.expell'd : eſpecially it that be 
 oblerv'd; which we ſhall ſoon have 


occalion ro relate, that a ſmall animal, 


being vehemently compreſs'd in wa- 
\ ter, {ſeem'd a lictle, though bura lictle, 
| tofhrink. | 


- Ng 


- But that we may the more diſtin&-= 


ly conſider this grand argument,taken 


trom the experience of the, Divets, 
that is wont tobe employ'd by the 
Schooles and others bo the Fulgap 
Opinion, and is now urg'd by the 

q Learned 
& 


86 Anthdroflatical Diſcourſe. 
Learned Dottor to prove His; *rwill 
be convenient to obferve, that it Ges 
at once, both'propoſta Queſtion, and 
contain an ObjeCton, grounded upon 
the | furmis'd infolubleneſs of that 
Queſtion, Rt 

© And to begin with the Probleme, 
Whence it s, that Divers are fo far 


from being kiIÞ'd or oppreſs'd by the 


weight of the Tncumbent water , that 
they are not. ſo much as burt by it , 
nay, that they ſcarce feel it at all ? 
We may take notice, that there is in 


it ſomewhat ſuppos'd.,as well as ſome-' 


what demanded. For, in the Que- 
ſtion *ris taken for granted, that Dz- 
vers, though at never ſogreat a depth, 
feel nopreffure exerciſed againſt them 
by the water ; which is an affirmation 


in point of ta@, of whoſe truth 1 make | 


ſome queſtion, for the reaſons I ſhall 

cre long have occafion to mention, 

_ But it will clear the way for what 
.15 
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is20 follow gif 1, divide the 
ndble and difficult. Y /Weare 
torconſider, into two! Qneftions ; iche 
 fiuſki ra yay thavid [not be op- 
preiſcd; ame 'd edreath byrahe. 
 prefſure- of: = pcumbanr and! Ama 
Fienr water: And the: fecond, why at 
leaſt he ſhowld not-be made; ſaiſtbly 
ro fex it þy cuiteting ſome cunfide- 
rable inconvetmence from, 
In anſwer to the fir} of click Ques 
ftwns, you will calily perceive, ghar 
divers chmgs may be peranently aps 
plyed, thar you will meet wickrin the 
following = roſhew: the. differs 
ence betwixr/ the preſſure. of # ſaial 
and that of Solid bodies, Andtharg+ 
fatto\ the preſſure of water: maybe 
exceeding .great- without deſbroymy 
| in nintal quite furrounded wich thar 
Iiquor; I i260 lony fince *Thz Adiimr 
| ſhewn in anocher * Trea- Fitts 


tile , by the ex per ment Picker 
q 2 of 


4 


88 An fork Dif 
of 2 littteiZadpade, [which beirig, roge® 
iththawater.ic ſwam 1 1n, inclu- 
dedin a ben Glaſs ſeald at one end, 
the animal was:not kil'd. ar ſenfibly 
kucr;,. burnly (according to Shar 
was lately noted by anticipation) 
ſcen'd .toſbrink into ſomewhat (and 
but little lefler dimenfions, F512 
'1If-it-behere alledged; that this 
Experiment makes. rather- againſt me 
than forme, the Learned Doftor ha- 
- ving, made ufe of 1t with a Scheme to 
_ explainit in kjs 16th. Paragra þ; It 
will be fit-fer me to conſider his Ob- 
jeQtion. .' Having then recited the 
"matter of fa newly deliver'd, he adds, 
Quod certe fieri non poſſet niſi j uxta 
degem quartam contruſio reals rum 
_ aque. contra. ſe invicem Principio Hy- 
Jarchico: \inhiberetur dy eluderetur, 
_ - Atque- bine fit, ut quamvuis Aqua in 
twbo (ABC) wi tridis (G F) 
aliquantd fafta ſit condenſatior, partes 


tamen | 
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tamen.: fic compreſs ut. propiiis ad ſe. 
inuicem accedant. nibito'inde inter ſe: 
fuunt comprimentiores,' And then. fub- 
joining -the- fallowing: patſage; ' Ne- 
que -emim. ſequitur :exceqrum contatiu 
quod premant fe invicem, quandoqui- 
dem particul, uti) fit ii duris Corpo- 
ribus, in unum coaleſcere-poſſunt w-ta- 
men u0n mittud fe premene:;'(Where- 
in are - ſome things'-that might be 
_ queſtion'd;it-it were neteffary ;,) He 
thus purſyes' his Diſcourſe :  Cim 
verd hic particule 4qua ff omnind pre- 
merent ſe invicem , prefſura in Gyri- 
aum, columne aquee,ducentos vel tre- 
centos pedes, anet verd, plus viginti 
vel triginta pedes alte, preſſtonem ad- 
equaret , luculentum eft indicium 
quod revera particule ſe invicem-non 
premant. Nam plane eſt incredibile, 
columnum eneam pro corpore quidem 
gyrini latam, ſed altam viginti vel 
triginta pedes: G& amplius , Gyrindque _. - 

q 3 ad 


w | A Hpltticabiſcinſ 
ad per pendliculan tncurtbent env One: 
—_ taurteuelle Gelative now'effe 

elifur am” 'Notwichftanding yhich al 
kegatiopTamapr'to _ Now will 
jadge't theudryument from-rhis-expe; 

rimeat:ro beumoreiprodable-on: my 
ſide han ox-che Dadiors,\' Forthere 
being inouricaſs ab anjral; cxcced- 
mM gly muckcnore tender. chan a man, 
poet ro a-poeſigre which he affirms 
is {0 Taha -_ it wero-oxertis'g 
on:the {Kt oughEroſqueete 
out'all hjs gats-34 & ehink T ang pre- 
' rend to have given 2- pertibent+ in 
ſtance, that a'Diver may boar a CON< 
fiderable depth uns i. water preferv'd 
from being cruſh'd to death by the 
weight of rt, And'whereas the DofFor 
cells us, that che cauſe of the Inco- 
lumity-ofthe 7a&pole is, that the prel- 
fure' or contruſiof of the particles of 
the water againft one anode 13 hin- 
reel: or fralteato by the Fr incipium 

Hylar- 
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Hylarchicum ,1 reply ; That what 1 
affirm 15 water of:FaR, and evident; 
( namely, that;there was-a great ex+- 
rernal force-duly and, yet ineffetu- 
ally applyed ro prefs to Death by 

; means of the water the animal (wim- 

' Ming in it 3) bur that. this Mechani- 
cal force was ſuſpended or made 
ineffe&ual by ſome inviſible and im- 
material Agent, is but the DoQ@ors 
Hypotheſis, and a thing, which , wher 
ther it be true orno, 1s-at lealt' not 


manifeſt . of 
Having faid thus much about the 
firſt Queſtion; 1 now-proceed to the 
ſecond, as Divers though at never 
fo great a. depth complain not of the 
preſſure of the water nor ſuffer any harm 
nor inconvenience by it 2 
And here, Sir, the Queſtion highl 
meriting a particular Curioſity, I 
_ ſhall not (cruple in che more full en- 
quiry, lamnowentring upon, as well 
q 4 lome- 
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92 "a Hp Ratca Difeurſs. 
ſometimes th employ ahd inlargepars 
ricalars doors; ; nwherys the: 
taſÞ of the following:Pajzets,. as otbem- 
rimes- ro ſtrengrhen: them with new 

thes/?2And3] thalt alſo:foy a; white 
| Fulpend.my. rdiffetence wivchi che: Dos 
&c6r;\and «ddredinginby {elfi to you; 
who; 1 amiſure;; will allow. me! that 
watcr/weigh inwater,. propoſes: ac: 
evrding romy-cultora;noras/aiDoge | 
mariſt, Hur'as an Ingquider, towti pate 
riculars': /f5thar. may” <tend-- to the 
Solution of a Problem, which I tak 
' r0'beas difficatasnoble! Not; that 1 
doubr bur it muſt and will 'be-expli- 
cated upogthe Mechanical Pringip les; 
| bur porth 53ibkqauſe: che: pttioniich 
of: them.ro the Solution. wilk not. offer 
it ſelf to evety: leckongirand Þdri/y, 
becauſe we are.nat yer well-turpiſhed, 
either with experiments made On bo- 
dies under water, or ſo much as with 
ſo competent an account ofthe matter 


of 
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af: fa&,cias L-tunk may keep wary. 
men; from hefitajzons abaur- 1t,,-. For, 
what|ls commonly reporiedcencernyi 
g;the Djvers,ds:;(C as has abqve been. 
intimated); greunded but- upon. their 
own Relations and anſwers; perhaps 
anplitied. or i procur'd.. by ;leading. 
Queſtigns from \ perſons, who are ge- 
gerally either, 1 ayes gr Ignorant Mens 
raked \from-the;lels ſober; part of the 
licerate' yulgar: ; and hn, with 
the common opinion of the NOAN- 
grayiitation of water! in 11s own place; 
and canſequently are not like to make 
| over-accurate. obſervations, but prone 
tO, refer the inconvenient alteraci 
theyifeel, to,any other:cauſe chan. the 
prefſuce- of; thewater, which they are 
calight.co be none at all, If obſer- 
| vations about. Diving were made by 
Philoſophers and Mathematicians, or, 
at leaſt, intelligent men , who would 


mind more the bringing up out of 
the 
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the Sea inftrutive obſervations than | 0 
| fhipwrack'd goods, we ſhould: 'par- | at 
haps heve an accoutit' of what hap= |þ; 
pens £6 men under water differing | 
_ enough from-the egftimion reports! | af 
You will in one ofthe following Pu 


a 
pers-find mention of a Learned" Phy 5 
fican of my acquaintance, that, upon! | 
his diving leiſurely; petecived 4 

conſtriftion tobe made of his 7bopind 
by the aGian of the furrounding Sea« 
water. _ [200d Bi y 
-- A'Spaniſh Prelate, that-liv'd long 
In America, ſpeaking of the deplos 
rabte condition of thoſe wretched! ind 
dinns that were employed by their 
 inhumane Maſters about che filhing 
for Pearls, gives us this account- of 
» See Purch. them : * It is impoſſible 
ve "ol that men ſhould be able to 
live any long ſeaſon under the water 
- without taking breath, the continual 
"cold piercing them; and fo they dye 


ComMm- 
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tomonty par OE of blood at the 
Avafh, wn of the ovdy flux cauſed 
by the \fodtuch." Zheir: bairy which avs 
mature cole-black, atter and became 
atermards'n branded raſſe, like to the 
baits of Sea-wolues, OC, | 
» And Genefat of the Enotiſh i in the 
Eaft-bngiey; beirig-by them __—_— 
-» an \Rinbaſſy to'che 'Emperour 'of 
las" this pallage concerning 
bo Bc Divers! ri honor with 
: Tas voyage : iO * 'atl along - PurchToli. T, 
BB co8ft & ſoup 160zaca,, #b +63. 
be foutid women Divers.that lid with 
[hair biufhold and family in boats upon 
mh 4 #n Holland they do the 
Theſe women would catch fiſh by 
pre which by net W& line they mifs'd, 
that in c5gds fathom depth, Their 
> continually diving grew as red 
blood, whereby you may know a 
no Woman from all other Women. 1 
bien it may be ſaid, that theſe diſ- 


Ea! ES 


7 a fe ”, © _. FT, 3. 5 ME 


S  vY, way' » WW Vvo" FeRnuw Yo - A Ws 


96 AxtiydroftaticaÞ Diſcoure. 
eaſes may proceed from. the caldneſs 
and moiſture or.ather: qualities of the 
Sea 3: nor; would: I confidenely\ rejeft 
fuch-.a \ſurmiſe; But\it may als be 

paſiible, that the com "thy .\they 
fuffer d under water , might have: at 
leaſt a ſhare in the produdtion of thele 
" Weffedts, For loprges we. yet-Cer- 
tain, that the : preſſure :of the water 

againſt their. bodies; though it.does 
not-manifeſtly. Peek ay folid or 
firm paxt,. but:ohly fomewhat: preſs 
inwards, as in the; above mentioned 


Tadpole: the outward. skin\and' the | -. 


fibres; :( both which will cafily' yield 
a. lictle way without being painfully 
ſtreech'd, ) may nat, by - ſtraitging 
the Veſſels, and otherwiſe inconveni- 
__ ently, -alrer - the circulation: of the 
blood and the motion of. the humors, 
ſpirics',. and other fluid parts of 
the body ? ? And Iam not ſure, that 
much of the cold, that Diners are 
wont 


PR 
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wont to- complain of, -when under 
water, -may not be a difaffeftion pro- 
duc'd in the nervous ard 'membra. 
nous'parts, 'occafioned by the com- 


_—_ of the ambient water, there 


ing divers things, and. prefſure 
among. others , beſides __ cold, 
that will make men complain of being 
cold; and in our caſe this ſenſarion 
may be excited or afliſted by the hin- 
dering of the uſual perſpiration at the 
conſtipated pores of the skin. And 


. Jeems not impoſtible, thar one, not 
To ignorant and heedleſs as Divers 


are' wont to be, may refer a new 


ſenſation, that really proceeds from 
| prefſure, to other Cauſes: ſince Lear. 


ned and Intelligent men, when pre- 
poſleſt ( as theſe Common Divers 
uſually. are.) with the vulgar opt- 
nion about. the Non-gravitation of 
Water and Air in their. natural places, 

do 
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| ®-The rea bf .C doalwilt abvays xofer 
may be gathered | | 
from he urh6rs” Engine: 50: Subiton , 
by GN which. -js indeed the 
* 407 effeft of thepreſſure of 
Of tn « Paradox the Anbiews, (6821 
+ 1, have t dlfewhereclear- 
I ſhewn,) andaftirm,that. the pulp:of 
Sei er_ or, hand is drawn: up into 
nllow Pipe, into which it is indeed 
thruſt by the weight of the Ambient 
air... But all he things 1 have 
mentioned, not as if I laid any grear 
weight upon. each of them , bur to 
ler you-ſee, that 'twas not alcogerhay 
without cauſe, that I complain'd:of 
the incompetency of the Hiſtory of 
what Divers feel under water ; eſpe- 
clally at great-depths,where this want 
of -information may be more cotih- 
derable: For, as fat as I have yet 


. learnt by peruſing Voyages and en- | 


QUITINg 


| quiring of Travellers of my acquain- 
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cance, the places,where they are.wont 


to tive for Pearl, are but moderately 


deep, and indeed ſhallow in compa- 
riſon of the*preat depths of the Sea ; 
ſo that if we were furniſhed with as 
many Relations of theſe profound 
places, as we have of the others, poſ- 
fiblythe accounts would be different 
enough to renderdoubttul or to cor. 


 re@ the received\ opinions abouc the 


conditions of Dryers at the bottom of 


\ the Sea. For, I remember thata cre- 


dible eye-witneſs, who, ( If 1 miſtake 
not ) was the Intelligent Owzedo, 
ſpeaking of the Pearl-falhing on the 
American Ifland of Cubagna , las a- 
mong many other notable obſervations 
ſuch a paſſage as this; But whereas 
the place is wery deep, a man cannot 
naturally reſt at the bottom by reaſon 


| of the abundance of aery ſubſtance , 


which is in bim , as 1 bave oftentimes 


proved, 
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proved..: For although he may by wio- 
| lence and; force diſcend. to' the;bottom, 
yet -are his- feet lifted up again, ſotbat 
be can continue no time:;there, And 
therefore where the Sea is veryJetp 
theſe Indian. Fiſhers uſe to tye two 
great. ſtones: about them with 'a coard, 
on each ſide one, by the weight whereof 
they deſcend to the bottom, and remain 
there until them lifleth'to riſe again, 
at which time they unlooſe. the ſtones 
and. riſe up at their pleaſure. 
| And nowto come cloſer to the ex- 
plication of our: difficult Problem; | 
- there ;yet oecurrs to me nothing more. | 
likely in order to it, than what I F 
have already mentioned in the Paper 
you will meet with about the Differing 
preſſures, &c. And therefore it ſhall 
here ſuffice me to enlarge, and by tur- 
ther Conſiderations and Experiments 
confirm, what is there more ſummarily 
diſcourſed ; namely,” That the Phano- 


menon 
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menon may depend (chiefly). upon 
theſe two' things, the aniform preſſure 
of the flujd: Ambient; and the robuſt 


texture of: a himane body expog'd to 


this Preſſure. ew 1" 


p A 7 * New Experi 
In one of the follow- *** Tahorhnons 


; nz ” Papers; you will- Preſſure of heavy 


Solids and Fluids. 


find examples ' of - the 


. greac preflure that may | be ſuſtain'd 


unharm'd by ſuch frail bodies as Eggs 
and thin Glafles, rhat- one would ex; 
pet ſhould be broken in pieces 
thexeby:, provided the preſſure be 
exerciſed by the intervention of an 
Ambientliquor; as water. .. And by 


the account elſewhere refer*d to, of 
the Zadpole, it ſeems highly probable, 


that even that tender animal. when ic 
ſeem'd by ſome ſmall diminution of. 
the. bulk to beevery way a liccle;com; 
pre[s'd inwards, was put to-no confi- 
derable ( or perhaps to any ſenſible ) 
pain or 4gconvenience, fince it leem'd 
lh £9 


: lf as. | "ih \ . 
by . 
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fo ſwim. without apy irregular mo- 
tions; which would in likelihood have 
inſued, if-it had been much harm'd 
or. incommodated. Which example, 
with thoſe formerly pointed at , may 
reach us, that there may be a vaſt 
difference betwixt the refiftance that 
a body can make when compreſsd 
immediately by Solid bodies, & when 
in. the compreſſion every way atnbi- 
ent Fluids intervene, Which you will 
the leſs admire, if you conſider, that 
by reaſon of the groſsneſs, hardnels, 
or rigidneſs of viſible Solid bodies 
the prefſure can never be made every 
where {0 equayy as by the parts'of 
Liquors, whoſe ſmalnefs, which ren- 
ders them fingly inviſible , firs them 
to accommodate themſelves far more 


cloſely and conveniently to all the | 


ſuperficial parts of the body'1mmers'd 
in them, and to have the force of the 
compreſling body more uniformly 
diſtri- 


103 
diſtributed ro them. But becaule-the - 
Inſtances referr*d to, are taken from 
bodies ſurrouhded with water, I yill 
take two or three about the reſiſtance 
of | bodies . to violently comprels'd 
Air ;. partly, becauſe thoſe made in 
our Engineare wont to be perform'd 
with Air (not condensgd, bit) rarified 
or expanded beyond its uſual con» 
fiſtence'; and partly, becauſe it will 
not be deny'd, that the corpulcles of 
Air may be really comprolt or thru{t 
againſt one another, ſince 'ris clear, 
x 47 chey may bs crouded into far 
leſs room, than they poſſeſs'd before, 
and bear fo mA againſt the 
Glaſſes that impriſon them, as not 
ſeldom, if roo much compreſs'd, ro 
burſt chem in pieces. ' M 
Conſider then , that amonp hd” 
not flaid the Sivims of Gnaller fiſhes 
are likely to be judged none of: the 
moſt able to refit compreFon, fince | 
: '. they 
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they confiſt of bladders ſo.thin and 
delicate , that a piece: of fine Venice- 
Paper is very thick in'«compariſon, 
and. that they .conta nothing | in 
chem but: ſoft Air 'not-compreſs'd by 
any.,outward force. 1 cauſed one of 
theſe bladders -of above” an inch in 
length and proportionably: great, to 
be taken out of a Roach; and anoin- 
red it with Oyl to keep it fupple, and 
preſerve it from being plerced or 
{oftencd by the water; and having by 
a. weight of. Lead, fatend to the neck 
of it, let: it down tothe bottom of a 
hollow Cylindrical tube, ſeal'd at one 
-end,-and made purpoſely large, and 
abour 56 inches long, for ſome Hy- 
droſtatical Experiments; we could. 
not perceive; that by the weight 
of al] the-incumbent water it was 
manifeſtly compreſs'd, or chat 1t did 
diſcover the leaſt wrinkle or other 
depreſſion of the very thin membrane, 
though 
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though ſtuffed but with Air. And this 
tryal was made more-than once with 
the. ſame ſuceſs ;-and yet, that this 
proceeded rather.from the robuſtneſs 
of the bladder, that was able toreft(t 
the weight of a taller pillar of water, 
than from the Non-gravitation of 
water in the upper part of che tube 
on that in the lower, we ſhew'd ; by 
preſently letting down fuch a Mercu- 
rial-Gageas isdeſcrib'd,6& often men- 
tioned in the Continuation of our New 
Experiments. For letting down this 
by a ſtring to the bottom of a tube, 
the weight of the incumbent water 
torced up ſome of the Mercury out of 
the open leg of the Syphon into the 
ſeal'd one, and conlequently com- 
preſs'd che air included there, which 
though it were not -yery much, / yet 
It was very manifeſt, For the un- 
| compreſs'd Air being 3 inches 
and # 4n. length, we ud;7d it at. tha 
r 3 bottom 
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| battom of the tube about + by the in. 
rruſion of the Mercury that was im- 
peld up; and to farisfie my ſelf and 
others, that, if the incumbent water 
had been heavy enough, it would 
have viſibly depreſs'd the bladder in 
ſpire of any Principium Hylarchicum , 
fince I could not havea tube long e- 
nough, the bladder was ſunk into a 
Chryſtal-Glals that had a long and 
Cylindrical neck, and was fo well 
{ſtuffed with a ſtopple that was Cy- 


- = lindrical tao, that 'twas very difficult 
for any ching to get out berwixt It 


and theorifice of the Glaſs; then, a 
competent Quantity of air being left 
above the warter, the ſtopple was wa- 
rtly and by degrees thruſt down, and 
fo, leſſening the capacity of the Glaſs, 
comprelsd the air that was next' it, 
and, by the intervention of that, the 
water that was under jt, And though 
there did not _ a ſlight comprel- 


fon 
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fion of the outward air appear any 
* ſenſible operation upon the bladder, 
that was at the bottom of the water ; 
yet, upon 2 farcher intruſion of the 
ftopple the preſſure being encreas'd, 
the immers'd bladder diſcover'd not 
only one but two conſiderably deep 
wrinkles, which preſently diſappear'd 
upon the drawing up of theſtopple, 
Upon whoſe being thruſt 1n again, de- 
preflions were again to be ſeen on the 
Swim, And we having been careful 
to conveigh into the ſame Glaſs ſuch 
a Mercurial Gage as has been lately 
ſpoken of, we eſtimited by the con- 
denfarion of the air 1n the ſeal'd leg of 
that Gage, that the bladder had been 
expo&'d to a preſſure, that might bs 
equivalent o that of a pillar of Soo 

4o foot of water, _ 

This I hope will lefſen the wonder, 

that Bodies of ſo firm a texture as 
thoſe. of -Iuſiy men, thould ſupport 
r 4 the 
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the: preſſure of 'the - water at; fueh 
depths, as Divers are wontto ſtay at ; » 
ſince we ſee; what. reſiſtance. can be 
made by ſo exceeding thin and de- 
licate a -membrane ſtuff*d: only with 
air, in comparilon of the ſtrong mem- 
brans and fibres of a- man, ſtuff *d 
beſides Air with more firm - parts, 
1 will not here urge, - that | great 
weights may be ſuſtain'd in the Air 
by tfuch tendons (or cords of fibres,) 
and by other fibres, as it were, inter- 
woven into membrans, in compari- 
ſon of what an ordinaty man would 
expect: Bur I ſhall invite you tq 
'confider withme, that not only. upon 
the account of the ſtable parts of the 
humane Body, bur of the, Spirits too, 
_ -& may refilt- very violehe preſſures 
* (and ſuch as perhaps have not yet 
been conſidered.) ' of a fluid: Body, 
not- only without any manifeſt: con- 
tuſion -or diſlocation, of parts , but 
whe. SR | without 
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withour any ſenſe of pain ; which I 
ſuppoſe you will grant me, if, conli- 

dering what. great effe&s Guſts of 
Wind have upon Dores, Trees, nay 
| Maſts of Ships, blowing them down, 
nay breaking. them ; - and that yet a 
man . without being extraordinary 
ſtrong will ſtand againſt the impe- 
tuoſity of ſuch a ſtrong Wind, and 
walk diredtl againſt it by vertue of 
the vigour of his muſcles and ſpirits, 
withour being . thrown down or 
bruis'd by to violent a Current of 
Air as beats upon him, but wichour ſo 


much as. com lining that he feels 
= this, though the Wind 


any 
chat xk againſt him, however it be 
a fluid Body, yet becauſe. it as as 2 
ſtream, does not uniformly compreſs 
him, but invade only the fore-part of 
his Body. Likewiſe, in the lifting 
up = weights by Porters, Car. 
Flers and other Juſty men, we may ſee 
the 


L 
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the ſfender tendons of the hands 
loaded with roo or 150, or perhaps 
a far greater number of pounds, with 
out having their fibres ſo far com- 
preſs'd or ſtretch'd as tro make; the 
litters complain of pain, though 
ſometimes they may of difficulty. 50 
thar, ( as 1 could, if it were needful, 
confirm by other Inſtances ) a 
humane Body 1s an Engine of a much 
firmer ſtrufture than' Scholars are 
wont to take notice of. And here 


_ 


let me add, that Idoubr, whether, it 


the ſtruure of a man were not con- 
fſiderably ( though not perhaps e- 
qually) firm, he would, eſpecially in 


a deep Sea, be able to bear the preſ- | 


ſure of the water, though -not imme- 
diately applyed, without pain. For 
(ta give,you one Reaſon more of my 
not acquieſcing 1n voor reports 
about Diving, ) having ſeveral times 
convers'd with a man , apt enough 


both 


$ 
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both ro enquire and obſerve, who 
got his living by raking up Ship= 
' wrack'd goods, he anſwer'd me, when 
I ask*d him wherher he felr any pecu- 
line 'prefſure againſt the Drums of 
his Ears, * which are membranes 
not ſo well back'd as thoſe of other 
parts ; chat when he ſtardat a confi- 
derable depth, as 10 or 12 fathoms, 
under the ſurface of the Sea, he felr 
a great pain in both his ears, which 
often put him to ſhifrs to leffen tit ; 
which by his manner of deſcribing it 
V concluded” was from the incompe- 
tent refiſtance of the Air, which he 
acknowledg'd to me he found by ma- 
nifeſt "tokens to - be notably com- 
preſs'd by the Superior water. Which 
Relation from ſuch a perſon does not 
only confirm our explication, but like- 
' wiſe warrant us to doubt, wherher the 
Common Reporrs that are made 


concerning Divers be fit to: be re- 
ly'd 


_ © obſervation. 
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'  ly'don, without farther Examen and 


In the mean time I ſhall add two } 
or three Experiments more to confirm 
the reliſtance, that Animals may make 
co a great--preſſure , when exercis'd 
by the mediation of a fluid - Body. 
And 1 the rather gave you an ac- 
count of this way of making tryals, 
becauſe it may be alſo helpful ta 
diſcover the reſiſtances of inanimate 
Bodies, whoſe Shape and Conſfiſtenee 
we may chooſe and vary ( almoſt at 
pleaſure) to the preſſure of ( totally 
or in' great part ) ambient fluids. 
And if I had been furniſhed with a 
tube wide enough, anda quantity of * 
Mercury great enough, 1 might by 
the way have ſhewn you, that, what- 
everthe Learned Door More is plea- 
ſed to. ſuppoſe, that to Butter ic 
{elf even as conſiderable a preſſure .; 
may be ſo applyed as not nh, ab; A 

| | tO 
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| to: make it yield thereunto. For on 
this occaſion I ſhall adde, that 1 well 
remember, that, among other cryals 
"to the ſame purpoſe, 1 cauſed a piece 
of 'fre(h Butrer , about the bigneſs of 
a ſmall Hen-Egg, to be brought to an 
irregular ſhape, that, if the compre. 
ſion were ſuch as many would ex- 
_ pett, the long corners or ſolid angles 
being at lea{t' flatted , the Butter 
might be reduc'd into a more capa- 
cious figure and leſs remote from 
roundneſs, Bur though having put 
this lump of Butter into a Bladder, 
almoſt full of fair water, we proceeded, 
both in the'ſame braſs Cylinder , and 


> 4 much after- ' the | ſame+ manner that 


I employed about the Egg mention- 
| ed in the Fourth Experiment of the 
| Traflof the Differing preſſure of heavy 
| Soligs and Fluids ; yet 1 found, that 
 7/ after the plugg had been loaded with 
A} - 4cight of Lead of aboye 50 pound, 


neither 
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neither I, nor the Operator, perceiyed, 
the irregular figure of the Butter to 
'be altered, Nor was this the only 

tryal ofthis kind I made with the 
like ſucceſs upoa Butter , though | I 
dare not charge my memory with 
the Circumſtances ;. and therefore 1 
ſhall wichour delay proceed to what I 
was about to recite concerning the 
Reſiſtance of Animals. 

We took then 4 common F leſ- 
flie, neither of the biggelt ſort of all 
\ nor of the leaſt, bur of a middle fize. 
and having put it into the ſhorter leg 
of a bent Glaſs , which we caus'd to 
be Hermetically ſeal 'datthe end,there 
was put 1n as much Mercury as fill's 
that leg and a part of the Ro leg- 
 ving lictle more than an inch of &:r 
between . the Quick-filver and the 
Aeal'dend, that there might be roqr: 
both for the F ly and the Conlon 


tion of the Air, and then with a little - 


Rammer, 1 
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Rammer, fitred for the -purpole, . we 
caus'd the Mercury in the'open leg 
Y | to be thruſt againlt that inthe ſeaPd 
i | leg, which thereupon did neceſſarily 
L | croud-the Air near the Fly into lefs 
h | room; ſothar, by our gueſs., It was 
[ | condenſed into abour a third part of 
1 | the ſpace, which it poſleſs'd before, 

| and which it regain'd, when the Ram- 

' mer was withdrawn : And though 
| this were done more than once, yet 


not only the Fly was thereby nor 
 kill'd, butnot ſomuch; that appear'd, 
+ as ſenſibly hurt, and I perceiv'd her, 
whilſt ſhe was pent up, to'move her 
| legs and to rub them one againſt 
'the other, as 'tis uſual with rhat ſort 
| of Inſets ro do of their own accord 
P 1n the free Air, Nor did I queſtion 
© + but that; if the Glaſs had nor been 


" LO O©@ XZ T4 - 


4A GE... wi 


 &-nconveniently 'ſhap'd to admit the 
-* F *ammer farther into it, the Fly would 
5 { have ſupporteda far greater Preffure. 
» | . this 
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Another Experiment-to the ſame 
| purpoſe we tryd with Water inſtead 
of Mercury ; but , whereas this laſt 
named liquor could neither wet nor 
drown our Fly, ( for which reaſon I 
chiefly made choice of it;) the other 
did firſt wet 1ts wings, and ſoon after 
by a miſchance drown it. Bur. firſt 
we had an opportunity. to compreſs 
the Air into a third, if not into a 
fourth parr of its former dimenſions, 
and yet the Fly continued to moye 


divers of . her parts and eſpecially 
her legs very vigorouſly, as if nothing 


croubled her bur her being, as it were, 


glu'd tothe infideof the Glaſs by part I 
of her wetted wings. And this I hope 'Þ - 
will keep the Reſiſtance of Divers | 
tothe Ambient water from- ſeeming *% 


incredible ; fince ſuch Flyes were 


able to refiſt, and (for ought ap 
pear'd ) without harm or pain ," the k H 


preflure of the crouded particles of 
the 


% 
— te en, 


ba as, MS, 
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the Air.; ; though we gueſs'dithis to 
have been-asruch nana yithe 
force of the Rammer, as icwvuld-has 
beenby 2 Cylinder.;ofi; water! of -go; 
at > berween 50; And: 6arifobr, highs - 
By which:alſa.we:may:behelp'd.!to 
conceive: how great FS diffcreats 
there is, whether checfaddomecſ{utwian 
exetcis'd:by,m1lolid: ar; by::a-ftvigt; 
Body! Kors; according;:ito bubiefiie; 
mate, the preſſure agaid& the Bod E 

_ of: the Fly, was as greatas the NNeuder 

4 pillarzof Marble , having the Fly:468 

iesBaſe, and18.or diana 

lad: lean'd upon - the, lutle; Aninata 

'| which Lpnefume you: will eafily:chink 

'| - wasmore than enoughtoicyulh her toi 

\ Death; 102tl (I 4 

A --Bu becauſe, thoughithp) fore-go- 

ing; tfyals. are not like to —— 

ty. the skilfal ;!: yet . they Fequire'a 

A” ſorhewhat daxtrous: and- Gunbls: kx » 


PRs and leave” ſomerhing 106 
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kis eftimace.; I will ſubjoyn an Ex- 
periment more cafic tobe made , and 
wherein the: weight may be terer- q 
mined by Meaſure rather than Con- 
jetture, being made tobe: : di- 
cularly- incumbent on- the Fly or 
other Animal, :'For the' Experiment) 
maybe as well:made on other Inſetts, 
2 Wonng: chovigh ſome/ that 1 had 
provided chancd'to miſcaory before 
chey cametobeuſed. '  _ | 

-5We took then-fome ordinary black 
Elits'Cſach as uſe 'ro haunt urers 
{talls in warm feafons, ) of a middle 
fize;,\ (the! length! of 'the Body: and 
Head of one Animal, which fob: trials 
fake we- meafuted, being about three 
eights of an inch, ) and having pha- 
ce& one! of them 'vith-the head up- 
_ watds ;'that there was! fome diſtance 
left bewi her and: the ſealed end of 
the Glaſs-rubei 9'or' 10: inches'lorf? 
we poured inQuick-ſilver very fl61 


and 
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and cautlowfly , leſt the fotce-of - to 
heavy #body , dcquited-by the'acre- 
plat oi: ftonld: miore 
cligut che thebt' "ely hit it felt” 6f che1i- 
Soieſachs Fije- To this effeft 
{obping the Glas very: rich to yards 
| che: Hiphogh ind lertfiiy the Me#Rtiry 
pats imo-theribethibugh' a Funttef;, 
wade love? part: was very Nlendet: 
char it thiytic Gre dow Bit: by ittle 
andtinte;we atlength gor in as mitich 
Mercury 28the tube (on fecerve, 
and their: holding ©-1t' © upr He 
watched, whether the Fry woukfanatte 
any \motiong'; and' finding," that the 
did manifeſity' ftit- vobwithſtirifin 
reign wake te webs 
the height'\;of the Metturial row 
reaching fro the middle of het” bed 
torke topePrite Fiquoer ; atid formd | 4 
ts be- about: ok inthes , and the 
Quickfilver- being poured out , the 
Fly ippettr' to be folively and vi- 


2 gOroug 
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goraus, that I doubted not, bur if we 
had. had: a longer Glaſs, the.Experi- 
ment, had been much mage: canlider- 
able.; But when afterwards 4 was able 
P, ocure a better | tube, | the ſeaſon 
lyes being. almoſt quite. paſt 
4 d {carce-get any, ane wo nor 
brigk, as they. are'wont to-bein Sums 
mer... But however. we repeatcd the 
Experiment with. one. of the belt we 
' could take of the above-mentioned 
fi; e,.and ordering the matter fo, that 
Mercury, incpmheagn oniher, ( for. 
chersgyas ſomebeneath-her,) appear- 
Gu to. be of A; greater height; thart the 
Oey. imployed; rubg{way.of,, we 
er moye ope.or otheraf; her lice: 
leggs divers, times , though-the tube 
were: held . upright ; and; therefore 
meaſuring the beight ofthe Mercury 
above her, we! 4gpnd&.reamount to 
16 inches and better, and. then'free- 
_ Ingher from thy PTE, we-obſer- 


ved, 


, 
-. ' Tig®POE 
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ved, that-ſhe immediately found her 
leggs again, and moved up and down 
briskly enough; but when ſhe was 
loaden_ with '23 or 24 inches of the 
ſame Quickſilver ( though the Tibor 
were ſoon after poured our ) ſhe gave 
no ſfigns'of life, which I ſuſpefted 
might happen, not ſo much from her 
having been oppreſt-by the greatneſs 
of her weight, as from the great care 
of the” Operator to let down the 
. Mercury very obliquely and' warily 
upon her, And this I was the rather 
confirm'd in, becauſe having got an 
other Ely of about the ſame bigneſs, 
though when the was at the botrom of 
the Quickfilver, ſhe ſeemed fo com- 
preſt as not to have any motion we 
' couldtake noticeof, yet, upon her 
being taken our of the Glaſs, ſhe pre- 
ſently appeared to be alive by walk- 
ing about and beginning to dilplay 
her wings, though the pillar of Mer- 
| [2 cury, 
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cufy. that had leaned uphn/her ,. a- 
MUIR 79. above a7. inc And 

| preſume, the.ſuce would have 
been: much. ore can dernble; if the 
Expenment had!- os tryed: in. tha 
Sunimer, when: thaſe Creatures: are 
brisk. and lively; 'and.not ag itwas in 
the Winter ;. hefides tag probably 
- theſe little Anjmals were T'Qr Wea- 
ken'd by the - violence" that? would 
[carce fall to bg ugd in re para 
and putting ther 
and poſture. in che Glaſs as ak re- 
quired ; the aQual coldnels: of the 
Quickhi[ver perhaps: alſo /puaking 
them {amewhar tarpid, whilt & touch- 
ed. them fomany ways; : And jt muſt 
nat bg here omitted, chat a Fly , that 
leemgd-bur about half fo big; as one 
of thoſe hithert: mentioned; being 
well placed, 'with ſome Mercury un- 
der-it;, in a Glafs-pipe held upright, 
fultaineda Vercurial pillar- of _ 

what 


n: 3nto © ſnchwa' place - 


An'Hydroſtatical Diftourſe. 183 
what above 25 inches; and though 
ſhe was not obſerved to'move under 
ſo great a weight, yet when once it 
| was taken off, ſhe did nor appear 

hart, much leſs craſh'd to Death by 
it, and probably would have cſcap'd 
Wider a much greater weight , if the 
tube, which was. too large, had not 
already imployed all theſtock of Mer- 
cury We then had athand,” But 1 do 
' preſume, that-what we did try will, 
| be available to our purpoſe, fince we 

ſee dearly , that fo ſmall an Anima! 
as a Fly may ſurvive ſo-great a preſ- 
ſure, "mid that ſhe could not only 
live, but was able to. move ſuch long 
and flender Bodies as her leggs, when: 
ſhe was prefſed againſt by above 16 
inches of Mercury, and ( conſequent- 
ly ) by a weight equivalent co a pil- 
lar of water of above 18 foot and a 
half, which being above 590 times 
her own length, Tod (according to 
{ 4 the 
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the-eſtimace our: meaſyrs ſuggeſted) 
Way. timesore her own height -; f 
thatza Diver, 6: foortall,, ( __ 13 
{omewharmore than an aqrdinary mans 
ſacure,') 39 have as many, times his 
btaght of watgt;aboveilin), as our Fly 
might hayeihad; and; yet haye mov 

under it, muſt dive, ( atleaſt jn fre 

water, )40mmabsi! 2 hundred. tarhom, 


Which: 1s a, fap..greaten depth. Cer? | 


Apps, by, 1$: 9x7 6: Limes, than ) 

ought. 1 could-learn byjnquiry ,. «ws 

Waivers exther;tor Corali-or- afar are 
ont LO: deſcend, 467} Y; 

_ vi, Andnog Js, haying ienderd you 
thelikelicſ £@nJetures. that gccurr'd 


. + o 


. $9/pe-abopr. the; ſoliton of chis fi 
ficuſt Problem; I (nallreturn 0, 


for More, a and conſider; the objc&tion; 
he frames tron che fappafcs inſoly- 
bleneſs of it. - And og this, occaſion 


I ſhall have two or. three ghings ro, ft 


preſent (0. YQU, ; 


Fe UII 11 
& dw A 


: The 
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The. firſt-is,, that there wouſd- be 
much. more weiphe | in. what he ob 
ps, if our. Aflertion of the gravi- 
cation of water in water were, like the 
 Principium Hylarchicum,, a, meer Hy- 
pothetis adyanc'd, . without any clear 
poſitive, proof, whereas our Dofrine 
15 not .only elſewhere diceRly proved, 
by PASiculy Experiments, but by 
very..;.cantroverted . qne of the 
Tk. , i ci 


de. whole force 1o In- 
EniQU n, is. fain to flye tg. a 
PeincigRt, £5: lay, here no more,) 
1s "7 c Phyſical: And tron this firſt 
the. things 1 , lately entioned I 
ſhal [ haſten, ;£q the he becauſe, it 
will-zequire.to be:longer infilted on, 
Sos {hall hen. further rpipſent. that 
whatever, power ke.is pleas'd.to ſup- 
pole. at the, bottom of. the Sea tg ſul- 
pend the impreſſion of... the incum- 
bent Water,, | I think, char ſyppoſition 


Pugh tO glye: -plage, itnor t9.Our for- 
mer 
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in Rattocmations , yet to experi- 

it falf}; "which "Bu there really 
Is 2 great preſſure exercis'd by the 
Water ar the bottom!” of the Se. | 
* Sir 2.26. rethoniber, thata friend of the 
Learned * Doftors' and mine , who 
is ſo eminehit's no as to. have 
been often Prefident of the Roya? So- 
ciety, relatM'2 while fince to 'me; 
that a Mathematical friend of his, 
whom he nam'd, having had an ws 
pocranly, to try an "Expe 

ave in vain endeavourt Foet tt 

ed for me, had the Curioficy to ſe 
down in a "deep Sea i Pewrer-bottle | 
with weight x: ther to fink it, thar 


he mighr iy, whether any ſweet Wa- 
rer.W am in at the orifice or 
any other p patejbur when he had pull'd 

ewas much ſurpriz'd 


If again 3 

© find th 6 des of his Pewrer-bortle 
Sym, rcotpreſs'd, and, as'twere, 
Cue" by the Water. I 


allo 
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alſo nor long fince: "inquir'd” of an 
obſerving Aoquaiutance of mine, that 
has # confiderable"eſtate in America, 
whetherhe had for try'd to cool his 
drink ;\whon he” faifd through the 
Torrid Zone, by lecting down the 
bottles to a great deptivinto the Sea, 
and, if 'hedid,” is what Condition he 
foundthem when they were drawn up 
agin,' To which he anſwer*d, thar 
he had' ſeveral times employ'd that 
Exfiedienc” for the Refrigeration of 
his Drinks , bac” was at firſt 'a- 
maygd to find the Corks, wich which 
the ftrong ſtone-bortles had been 
well ſtopt before, {6 torcibly and ſo 
far thruſt in, that" they eval ſcarce 
havebeen ſo violently rovey in with 
a Hammer, and "twas ſcarce poſſible 
t6' pet chem bit; | And an of In- 
genijous Perſon, that praQiſes Phyſick 
in the [dies having the like Que- 
ſtion put to him, anſyer'& me3 that 
he 


; >. _— £ BY . »*C 
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he had ſame while m—_ hd he 
ridfiry-to try in a very deep//part! 

tho Sea.3; whether any freſhyWater 
would frain into + les 


through: 2'thick Cork ſtrongly opt | 


in; and>[having” kt:-jt dawn. with. a 
convenient: weight to -100 fathom, 


— much difappoinged;when he drew | 


C by finding that the preſſure 
of che, Water at + vaſt a depth had 
quite thruſt down: the Cork Units 

Caving of the battle ( which elſe pe 

haps;would  have-been crufhed - 

pieces ;) an effet which howenkd 

{carcchavegupeRted-from theſtroaks 


of a Mallet. . And if to all —_ be | 


objected, 


that.” ewas not the pr 


bycche coldneſs of the Water chatdid 
theirecited feats by condenfing the 
included Air, and obliging- Nature 
to da the reſt for fear of a yh ig 
I will--not lanch into the Contro- 
verſie, whether Nature do any thing 


ob 


: ; 


——_ DCC... TT 


Q@Q CO amy 


g 
1b 


= 
| Winter,” 
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8b jugom Vacui,, but -only: atiſwer , 
that] 'eannar ind (by the Relations 


eu” 'Divers«or 'otherwiſe;” that” *cis 
ſo-coldarthe bottom of the Sea; 
vently above / gfownd in 
great F ſhes are com- 
monly: ſaid -ro: return 'to'-the-deep 
parts:of the Sea tor warmth; 'and yer 
inthe : Winters I hever ob® 
ſery'd. Corks to. be driven-in by the 
cold of the: Ambient ;'nay, 1 pur- 


poſely: tryed; wich a Frigort ck mix- 


Tures thatverycintenſe degrees of cold; 


ſuch.2s would quickly. freez many 
Liquors , would not © occaſion / the 


1 bamkibe ofthity bubbles of Glaſs pur 


polely:blown-at the flameof a ig 
and bermetically ſealed;-: - 
And roſhew' ad oculum' (as they 


foenk ) thatoWater may-preſs more - 


and-more, as It grows deeper, againſt 


+ the. ſtopp le of a;Bottle,- though the 


eſſe] be: inverted, 1 will ſabjoyn 
: this 
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this Experiment. Becauſe we have no 
Water hereabouts 'thar 1s. near idecys 
enough! to.force in a Cork, axon. 
water rid, in the above recited df 
I chought. of a. way ok:ſo; clofi the 
Glaſs-veſſel, as that. the ſhopple thould 
keep alunder the Air: inthe Veſſeland 
the outward. Water.,: and . hinder all 
immediate intercourſe berween them, 
and alſo make ſome. reſiſtance againtt 
the preſſure of the external Watbr, 
and yet, be capable of. freely moving; 
up and down, 'and: fo.be'a good Sug 
cedaneum to folid ftopple. Taking) 
then a Glaſs. Vial, Re adhd wihid 
Clone long.) Cylindrical neets, 
whole Cavity was large: in proper 
tion to the reſt. ok the Veſſel; we pur 
into it-as much Quickſtlver as-would 
in the neck-make a_ ſhort Mercurial 
Pillar of: between half an inch'and 
an: inch ; then, a piece of. very fine 
| Bladder, dipp'd in Ol, was ſo tyed 


over 
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oyer the orifice: of the Ghaſs, that no 
, Mercury: could fall down or get our, 
nor Water" get in at the orifice , and 
yet the Bladder, by reafon of its great 
limberncſs , might be cafily. thruſt 
up towards the Cavity of the Vial, 
or depreſs'd by the weight of chic Mer- 
cury,' | This little - inſtrumenc, firſt. 
turniſhed-with a weight 'of Lead-ro 
ſk it, being anoths Mercury. - 
deſcendet/mro the neck;:and cloſed 
the orifice as exaRtly:as aftopple, and 
yet with itsower part. depreſs'd the 
Bladder beneath the Horgzontal Plane, 
. that migho be'iconceiv'd x0; pals by 
the orifice; then the Glafs/ being a 
. while:keptin the Water, (thatthe n= 
cladedt Air might be brought to the 
Temperature: of the furrounding Li- 
| quor,,) and/by-a ſtring let further 
_ dowfivintothe ſame Ghfs-veſſet filkd 
to:about rwo-foot'in height,- che pret- 
ſure of the Liquor-againftthe orifice 


of 
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ofthe. Vial:did by s:drive:up 
the Bladder and the'h al topple. . 
wo the cauity.of:theNewk;> a5 was: 
manifeſt by:athe: afcenſion |: of: the 
Quicklilyiss: and :1\yhen the» anſten- 
ment was leiſurely drawn. up again, 
the weightof this Mercury. mage: it 
fubfide:and;-plump!/up- the Bladder: 
again. as before... An Experiment: a: 
kin, to this, and therefore; hieitoi cams: 
« 4 bi rm arg 1 havedeliverd!ni: 
Mt aboue_ another” *:DiſCourſc: +0 5c; 
Fake And henelzſhall dub- 
joyn chaps opportunely -beourrid 
tome ſince | the: wrivingi of the lat 
page. Mecting: caſually withan In 
genious. Mechanician;|; ( whom5you 
#4, +.656,7 Will find bihave * elſewhere 
oft ir. mentionetd Þthat deviied 1 
eres ſuit af | - cloath4xand other: 
4a Fla.  accommodatighs; (wheres - 
in- 1 once {aw himiles&own intothe 
Water, ) by: whole:help and that of 


2 boat 


0 et BC 


1 kind of 'Armour' for: the Cheſt and 
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aboat he could ( and did ) continue 
there. agreac while ary conſiderable 

under! water , and there-wotk-; 
L/askd him afreſh (to obtain fulter- 
infpermations. than formerly!) :'whes 
ther ;he-tglt nor uhwipcelſie ofi!the 
watct- apaifift! his-brealt/and<betly, 
toi whictitie anſwer'd mei(omore cit- 
cumſtancially; than he: had»betbre!) 
that when he. was dbour 4 or 5 yards 
under water ; though! but 4n rhe Riz 
ver Thames , liis bredft-aqd. abdomen 
was'(o:comprett'; . that; there being 
tardly room! enough: lefr for the 
free: motiop:ofihis: Lungs lie! could 
ſoarce fetch his' breathy: and was: ne- 
velfitated \to' make them: draw. him 
huickly up ;''and hit: among! his 
later rryals to-improve his Engine) 
liaving for: xemedy hereof ;-cauled 4 


back to'be-made of Copper , t 
oa Riffaaſ. of. the Metal defended 
£ him 


him from receiving any -miſchnet in 
thoſe ud yet inthe others, where 
only the Leather, tho ugh ſtrong, was 
interpoſed KD when © came to the 
depth of about fix. fatham:;: though 
in freſh water, he found 2 great preſ- 
ſure. againſt his legs and? armes and 
| all the other. parts againſt which 
the -watet was . able: to 'thruſt the 
Leathern. ſuit. inwards... And: this 
preſſure being found by him, as he 
told me, pretty;equal' ( againſt all 
the-expoſed parts, for-from the other, 


which were more yielding and ob- - 


noxious, the:Armour kept it off; ) 
he.received; no Miſchief from ir, nor 
yet. much: Incommodity-:1( wb ſome 
- mightexpett from the Rar: and 
ual yielding of theLeather'; Yo 
char couldiay underwater though 
bat till ar ſorgreata depth, about's 
Hours or longer. And upon the whole 


R marrer he anſwered me, that he was 


well 


”m—_ 
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vell ſatisfied by his cryals hat che am= 
bient waterendeavouredito prefs him 
G& his Diving ſuit every way inwards: 

- Whether the. coldneſs: of the water 
had any lincereſt in this :Phanome- 
non:;'-1 particularly enquired of the 
Engineer ;:.but he replyed;, thar-by 
reaſon - of the tightneſs of his Dj- 
ving ſui or-inſktramenr;; the warm 
ſkeams. of his body that were- pent 
In; and ; other concurring. circum 
ſtances | kept:him- from ferlingi 'any 
cold, -and made hin ſometimes: fe 
| a-greater Heat than heiwithed; He 
has promifed me- befors it be veryi 
long: to:make for me" a riyal or-tweo 
that - Ei -propoutdet -tohim:; frony 
whoſe ſucceſs, if he can but reduces: 
them co Experiment , 1 toje'to be | 
able to | preſent you'@ farcher Cots! 
firmation of | our | Hypotheſis, - 1h 
the. mean time ;/"che- rianps already 
recited , :together wich \the preteeds' 
JIE! 2) f 2 _ Inney 
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yt Pm m9 well fuffice for 
pucpote..-:Eor,i by what 

hath een ſaid: Eeppahe e os 

ter. docs 'aftually preſs up 

dies, new ſ 2 gp 


highs 
_-m—_— hs wyrm=any Bodies, And 
this; being ſo; it ds nvt mors-me- 
ceſſary forama than oa » _ 
4M gave: arClear reaſon: 
=3-gnrvgh=" fo great +preſfibre 
ofiche | \nEumbehn: wy na i And'the 
preffure of: the; water:in our: recited 
Experiment: haying onadifelt effects 
vpon Inanjmate hadwegc 'which urs 
ng; capableaf. prepoſletfions i or giv 
 vitg -us-;partal, -infarmanrons; vaſt 
have mugh nora weight)wich unpids 
judiced- parkapgi thaw the» ſuſpici60s 
ſqwetimis; difagreemg acoounty 
of, ignoranci-Divers 'whom . projuts 


e 3 dicate 
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dicate opiniahs may much ſway. and 
whoſe very ſenſations, as: thoſe of 
other; yulgar men, may be-influenced 
by Predifpaficions and fomany other 
Cireumſtances;: that, they may eafily 
give oecaſidn.comiſtakes;l know,chat 
earned: men, that never' were 'cgn- 


verſant'in- Hydroſtatitks,/are.wonr 


£o-think is yery dithcule, - if nor im- 
poſſible, to conceive, how fo weak 
a:thing;, -a9 they: fancy an ' Animal 
to be , ſhould avoid the being op- 
preſs'd.or - ſo much-ias harmed by 
{0. great, a weight of ; Water, Bur 
they that; fiall atrentively conſider 
what has "been offer'd-cowards the 
removal. of this difficulty, and:re- 
metaber, how little they wouldihave 
believed:; that there is: ſo great 'a 


- difference, as we have by the Tad- 


pole; the Fly and other inſtances, 
ſhewn there really is berwcen the 


/preſſure. of. Solid and of Fluid bo- 


t 3 dies, 


"ſl Aw Hydroftatical Diſtbers, 
dies, will, Eprefume, be-apt to think 
1c fix, that , If for\want of & fiiffici- 
'ent Hiſtory! of  matters-of fag any 
joe {e| remain about" the Solution 
avepoffet'd ffons. the: ature: &f 
| owt Uniforn-prefſure of Fluids, and 
the Firm ſtru@ureof* the Humanie bo- 
dy; we. ſhould,; To - remove thoſe -re- 
maining 1: alf6;-rarher- range 
About top- other i Phyſical helps £0 
folveimore complegt) y the Problem, 
abour ſucks thing 48'Com preſſion, 
which-is anattiva' purely -Goeportal 
ard Mechitficib, than Ge wanit”of'a 
- Teady and! complear Sojurion to fife 
$0: the-.immediars incerpoſirion of In 
mnaterjal*andi incellipent” yer Crea- 
edMgent; to' explain pro whoſe 
ananner of working woutd bb: a-mich 
wore difficuleTask , chai the iſh 
bio: of che! moon "victionr 
3 phoned 

pd. now, | Six kiving rvſertbn 


ro 
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. to you the Refleions I chought 
rehaifith to write upon'the Learned 
Doors diſcourſes againſt my Hy. 
pothefis and Explications, relating 
to the” gravitation and preſſure of 
Fluids, I have little more to trouble 
you with in this Paper, For, though 
In the latter part of then 3th. Chap- 
ter the Door is pleaſed to ſpend 
divers pages in the Explicazion of 
divers of my Hydfroſtatical Phz- 
nomena b the Agency of that in- 
corporeal ireQor, that he calls Prin- 
cipium Hylarchicum : yet fince theſe 
Explications' of his are rather at- 
tempts to accommodate the Phe- 
nomena to the Hypotheſis, than ob- 
jettions direfly levell'd againſt my 
Solutions , 1 ſhall altogether for- 
bear to examine them; the main 
thing that I intended in this Paper, 
according to what I rald you ar rhe 
beginnug, being to ſhew, that the 

t 4 Ar. 
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Arguments urg'd yn the Mes; 


chanical lolugions of..,the Expert. 
ments -by me: Tegited, dai .ngt evingg 
any. of them. tobe errqneoys, - And 
I .have "neicher the. delign, nor the 


leaſure- ſolicitgully, to,,examing: the 


Dotiars Hylarchical' Principle 
which 1 ſhall, only ſay, £ hat though 
hg: tics uS 1; 4r NF * pards 
$Page 175 tum ad movengum qua: 
 quaperſum - materiam. pra 

data occaſion yet (inge he. alla 
w.t\ 1 of ls. WS-.g 15 Ld partix 
% Page 167+ | Cue alis\ £01 true 
bays tadilis froe fluide A Prin 
cipin. Hyla rCDIO an Una aliquam pars 
tem omnes junflem wroeti polſunt- $5 
premi, quanivisingule ſ $0444 innul- 
lam partem jaremant, quad, quepro mag- 
-__ molis mejor ' minor ve;; totius 
fit-;preſſio.;, and that [the force. hy 
Nh it endleayours to, keep the E.- 
lements in. their trueJand,, natural 
Con- 


Wi 
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Confiſtence,, though it be very great» 
is not Inyingitle 7 : I ec 
no need we have to. flye to, * Fab+ 167: 
i, Jipce; ſuch Mechanical, . 
tions of; matter, as the Spring 
and, Weight, ofthe Air, the Gravity 
and Fluidity _ af the water and other 


, - 


Ns ' which .'ris like the Peripate- 


ticks and divers other Philoſophers 
may. think leſs qualified for the Pro- 


vr, 29 judge which of the rwo ways, 
of explicating an Hydroſtarical Phz- 
| Ramenon ,, the Learned Noftors, or 


BE which 1 have made Z--h re- 
liſhes molt. of the. Nacuraliſt, _ And 


1 ſhall, only, cell. you, chat, 1M had 


4  - been 
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been with" thoſe ' Jeſuires , "char are 
faid to have preſented the firſt watch 
to the of Ching, who took it 
to be iving Creatute ; I fhould 
have thought T- had fairly account- 
ed for ir;” if, -by the ſhape, fize, mo- 
tion, &c. of the Spring-wheels, ba. 
lance: and” other parrts' of the watch | 
I had" ſhewn, that 'an Engine”of 
ſuch a, ftrnfture would neceſſarily | « 
mark the, hours, though I could nor 


have brought an a 7 a to. con- | - 
onarch', that ic| 


vince the Chinefe- 
was not endowed with Life, From 
which” compariſon yon will: eafi! 
_ gather, chat” whar” j have: cho 
my- felf contern'd to doe in 
place, "was 'not to demonſtrate in 
A general, \that there can be no ſuch 


thing as:3he Learned Dotors Prin- 
cipium frchicym, but oi 
"nm ar, whether there be or not, 


| droſtaticks do not "need it. 


our 
EFett Nor 


as Ithink, Truth ought to be pleaded 


f 
y 


'Eing iny precarious Principle ; 
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| Notr'do I think"it neceffary to the 
| Doors grad and laudable deſign, 


wherein I' heartily wiſh him much 
ſucceſs )- of orig: the ' exiſtence 
of - an Tncorporeal ſubſtance, For 


for only by: Truth ; fo 1 wy. thar, 
which the Do6Qor contends for, to 
be! evineible in' the righteſt * way of 
proceeding by x perſon-: of far leſs 
learnirig' than” He , wichour _ 


= 


cially experienee! having ſhewn, 


the'penerality of Heathen Philoſo- 


phibts: were" convine'd of the 'bein 
of a'divine? Afchire& of the Wor 
bythe" concetiplation of ſo vaſt and 
admitabſy” ebritriv'd a 'Fabrick , 

wherein yet t no notice of an 
Irriiaterial © 'Pr iieipium- Hylarchicum, 
tiey" "believed things to' horn anaget 
"ft a' meer Rhyfical 'way- according 
ro 


i 
u 


_- Athol Rioge. 


_—_ Nov wn "pgs ron AIQDg 
s Corgareal:, ating v 
another,:! And after his I have = 
thing; mors;ito ſay, byt bas I would 
not hays-any. thing-thar 1 have ſaid 
miſc ts the Learned Dattors 

prejudice. | For. ,?4js," mot neceſſary, 
that 9 great; Scholar ſhould, be;a 
good; Hydroſtatigian, : AS a few 
fulluainations a Al lubjef,.-.to 
which the greateſt Clexks haye been 


Tant us-$q diſſent [fra His, opiaiign, 
withorot obliging us 590: be encmjhs 
T0 his;:Reputationy ;; And. {heraſgre 
if you haye. found pay. thing; in-this 
[Paper incpnfiftent with a jult- ten- 
derneſs*of that,” you; bave. not; only 
| my: canſent,. bur ay delire coalter 
ut, aan. ixpreſſigg , that doth nor 
well ging 2d with! my Intentions 


PU 2PRodrimG any farther Firs 
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Adverſary in our Debate, than the 
defire of ſhewing my ſelf a Friend 


> | to the Truth I was to defend, ſhould 


d 
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exat of , 


SIR, 


Tour , c. 


An Hydroſtatical 


LETTER; 


Written Feb. 13. 1675+ 


Containing a Dilucidation of an Experi- 
ment of the Honourable Author of theſe 
Tratts about a Way of Weighing Water 

in Water , dvd occaſion of ſome 
Exceptions pla to it by Mr. George 
Sinclaer. 


"| * In his Fydroftaticks, printed at Edenburg 1672. p.146. fſ. 
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TO THE 


READER. 


! WW this Diſcourſe was 
Juſt finiſhing in the 


3 


Preſs, there came to the 
Publiſher 's bands 4 dilucidation 
of an Experiment of the Ho- 


nourable Author of theſe T ratts, 
about a Contrivance of his for 


| Eſtimating the Weight of Water 


in Water , formerly publiſht in 
Numb. 50. of the Philoſoph. 
TranſaQions, and by the fol- 
lowing Diſcourſe cleard from the 
exceptions t0 be met with in Mr. 


u George 


To theReader. 
George Sinclair's Book , en- 
ztithd The Hydroſtaticks , &c. 
printed at Edenburg, 1672. 
Which Dilucigation, tecauſe of 
the Affinity of the ſubje# , was 
thought fit to be bere annext. 
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An Hydroſtatical 


LETTER, 


Written Feb. 13: 1675 


Cantaiving . xDilucidation of an Exp eri- 
ment of the Honaqurable Author of theſe 
- Fracts' abquit a Way of Feighire Water 
it .TWater , -upon the occalioh of ſome 
\ Exceptions, made to it by Mr. George 
Sinclair. =. KS, 


| * Inhis Fydriſtaticks, vetted 2t Edeibury 6, p.145. FP 


SIR, | »- 10 
Alling | this night; in | Pa!s 
Church-yard for-the Ingenious 

Mr 'Rajs Travels, that you yelterday 
| commended to me, I was alſo ſhewn 
a New Treattſe, chat I never ſaw be- 
fore, of. a Learned Gentleman, and 
haftily running over the /ndex, fotind 


an Experiment of mine declared In- 
a 2  duffi- 


- * A os part +; EY ; 
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ſufficient; and though, being hin- 
der'd to make haſt home, -it be ſo late, 
that far from having time to peruſe 
the book 1t/{elfi, (which I cell you, 
that you 'nlay_not now expet- any 
Charafer of it from me,) 1 have 
been ſcarce able to read over , more 
than once, what diredly concerns 
me 1n it ;. yet I ſhall adyenture toſfay 
_ ſomething about it this night, for fear 
E ſhould-nor, in ſo bufie a time as this, 
be allowed todo it ro morrow, 

Whereas then the Learned Objeftor 
having recited my experiment about 
_ weighing Water in Water, as you| 
were pleaſed to publiſh it in a-book 
enriched wich ſo many better things, 
 -| . the * Philoſophical Tranſa- 
* Numb. go. Fi0ns, begins his anjmad- 

verſion” with ſaying that 
berein "4s a great miflake. 1 ſhall not 
in *thar much oppoſe him : . For 
poſſibly the Diſpute between us is not 
it much 
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much more than verbal. -. And be- 
cauſe my Experiment coming abroad 
by 1t ſelf, and ſuppoſing things 
that L-had formerly: proved, ' and 
publiſhed, j\- bur: which - -Were'- not 
expreſly: referr'd to in-it ,- 1! wonder 


not that my -meaning ſhould not by: 
all-Readers be fully. underftood. And 


therefore,-to enphain my:{elf: on! this' 


occaſion, give me leave bottvra' re- 


peat my Opinion, and'to ſhe you, 


on what accafion and how: far. I'de- 
fgn'd to.cconfirm itt by this Experi- 
ment. My opinion then was, and<ſtilf 


, Is, that azwater 1s a heavy Aid. ſo 


it; does retain its' Gravitation and 


power of prelling ; by which I mean 


a. tendency - downwards ( whatever 
the cauſe of rhat gravity be, ) whe- 
ther it have under 1t a body either 
{pecifically heavier ar tighter than 
ic ſelf or equiponderant toit. For 


I ſee not what ſhould: deſtroy or 


u 3 aboliſh 
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_ abdliſh ahis Gravicyscithough many 


things. mayohinder':fome effects! of 
Kei And therefore! I:{uppeſe , That 
Water teraing irs"Grovity>:not only 
#-:A1r:-but fn Waterton })and*:in 
hepvicr IIquonsgi and cohfequenely; 
by yertilecoff ghisy. che Yquor pref 
fea/upbnctherng:: bub IE: farrounts 
wig: fluidiflayei, :upow he ſcore of 
ts: ſpecifiok Gaal ity; can, equal 014 
fizongentttendbney.ndownwards that) 
watcr,iit will] byiyerotie-of: chat; be 
able;19! MPI this ciquor ori.ts 
kiedp!-at fromnattually:ctefeendinp't 
fq thatia portion of 'water, i{uppoicd 
tabe inclhuded.1n/a' Veſfel off the ſame 
aeciiick wer hownhwater, this-per; 
tony d lay, lava ina greater Quan- 
tity. of the fame wart witli:neicher 


_ riſe-inopdally, tas Trlave' elſewhere 


ſhewn:37but! yer it rerains' ies Gravis 
[y There , only this 'Gtavity is! kept 
jrom making it aftually:- deſcend by 
13450C | | the 
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the contrary ation of the other wa- 
cer, "Whoſe '{peciflck! Gravity is:fup- 
poſed: wr as when a juſt bal- 
lahce 1s toaded with'a pound weight 
in eaclvaf 1s ſcales,” though neither 
of the weights' aGually deicend, \be- 
ing hinder'd by! is; counterpoile, 
yer eaeh! retains! irs/whol»- weighr , 
ahd with "tpreſles [the fcale ir lewis 
upbn'z':fo that our! lacely mentioned 
include /porcionot water does real- 
ly preſs "the- ſubjatent water, though 
it does not -aftually- d(preſs it; 'or,, 
(as perhaps a School-man « would 


- phraſe it'Þy does gravitate on- it but 


not prevravitate. 'Nar do I think , 
char rhe only way of judging, whe 
ther a body. gravitates, is to - ob- 
ſerve, wethore Ir atiually deſcends, 
fince 't1 many caſes its Gravity may 
be: proved by: the Reſiſtance 1t makes 
to heavy. bodies ., which, if jt were 
not one, would raiſe ic; As may be 

u 4 de- 


declar'd by what 1 juſt naw noted 
about .equal weiglts in a ballance : 


And for 'want- of - this diſtin&on I 
have knowneven learned men, treat-. 


ing of Hydroſfarical things, miſtake 
both me and the Queſtion, .. _ 
 The-next thing I had rotell, yay, 
is, -that the: Adverlaries ; I had to 
deal. with -both in Print and in. Diſ- 
courſe, denyed, that in (ſtanding ) 
Water, the upper parts did preſs or 
gravitate ypon the» lower; and 
chough they ..could nat but grant, 
that = whole weight of the War 


rer- did -gravitate upan  ghe bottom . 


of the Veſlel ; yet they would have 
the parts of it ro do ſo adione com- 
muni ( as they ſpeak) and fancied 
{ know not, what power of Nature 
to keep the homagenequs partions 


at Water, as well as other Elements, - 


from prefl ing one another , when It 


3s in its proper place, Againſt 


this 
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this Qpinion, ( which I preſume my 
Learned Adverſary and 1. agree in 
oppoſing, it was alledged,  be- 
fides other things, which I faund 
many, ' otherwiſe good, | Scholars 
were-not fitted to underſtand, That 
if a: Glaſs-vial or bottle, well ſtopt, 
were deeply immerſed under water, 
it would ſtrongly .cend upwards; - 
but it. it were 5 aa" unſtop'd, 
when yas thus immers'd, ſo as the 
water coyld get in, abſtracting from 
or allowing tor. the. weight of the 
Glaſs. jt ſelf, *twould by the' wa- 
ter, that cpouds .im and thruſts out 
the Air, be mgde ftrongly to tend 
downwards and continue. funk, Bur 
this not ſatisfying, becauſe *twas 
pretended, that the reaſon of , the 
empty bottles emerging when ſfopt 
was the politive Levity of the Air 
it was filled with, and the finking 
of 
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of it; *when unſtopt, was from' the 


recefs'sF the fame Air, that. by the 
intruding Water was driven bay 
larye*þubbles out - of 'the bottle ; 

chough this evaſion might” be! ey 
viated by contriving an Expetiment, 
wherein the Water - ſhould b=plen- 
nfutly and ſuddenly "adinitted tro 
the 'Glafs, and y& no 'Air'expalled 
ot - of "It, ( Which: Cirvin/taſics I 
cherefore” rook-nbrice of, Where I 
fay,. #0 bubble of Air appeat'd- to 
emerge or «ſcape through the water, ) 
ſo that, if then'the: Glaſs- that” was 
kept” up "belles Mould*fall to the 
bottom” with" a. gravitation - amioun- 
ting r0'a- ' conſiderable weight'in re- 


ſpett of 'irs capacity, rhe ſinking 


of 'jt could nor by them be aferib. 
ed, as before, to the receſs of the 
Air, endowed, as' they ſuppoſe, with 


pofirive Levity , but to the weight 
of 
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of the admitted Water, which, when 
thy weighed, 'would'/ be- inviron'd 
with Water of ithe fame kind: And 
ro! thew,” that this *admirred. Water 
might have-aConfillerable weight nor- 
withſtanditig che place ir was in, I:im- 
ployeda pairiof ſcales afterthe man- 
fie that'is reened in the'Experimegr. - 
By what 'I-tiwe-beervdicourting, 
you-4nay(%6n6vive,” that; however 
niy'<xpreſflibas! difagtgei nwath' thoſe 
of 'my Adverſdry v-xhe diffince: of 
buri dpihions is 'nof'{5 wide 'ag-ar 
fieſt fight it dbems, "Eon he-allbus 
as well as-Þ, that rhe {tuperiour parts 
of: Water 'do- by their Gravity, (for 
I-khow:* not: on what ' other: ſcore 
they'edti'd&? 16; "preſs the . inferi. 
oue. ' But-this he' wonld not have 
amatint-ro this exprefiion,. that water 
Pele; or 'gravitmes in water ; where- 
as" ſeruple not to- cloath my ſence 

In 


/ 
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in that expreſſion, becauſe | think, 
water does always cxercile its gra- 
vity, though itdoes not always pre- 
gravitate or actually deicend, being 
often ( as 1 noted above.) either 
impell'd up by an oppoſite and 
prepollent. weight, or hinder'd from 
deſcending by the Reſiſtance of other 
water that counterpoiſes:it: ſo that, 
if he thinks, that inimy.Experiment 1 
meant to propoſe a method of,ma- 
king Watey deſcend-in- Water , and 
weigh 1t in that Liquor-with a. pair 
of {cales,' juſt as 1f-l would weigh'in 
the ſame Water a piece of Lead-or 
2 portion of Mercury , which are 
bodies much heavier. iz. ſpecie. than 
Water, either he miſtakes' my inten- 
' tion, or I did not ſufficiently de- 
clare it, But rhat which I deſigned 
ro ſhew, and, for ought 1 can. yet 
ſee, have ſhewn, was, that by the help 


of 


wo! 
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of an ordinary ballance, it may be 
made appear, that Water admitted 
into the Glaſs-bubble, I imployed, 
did make the Glaſs-bubble weigh fo 
much heavier than ir did before 
that Liquor enter*d into it ; and that 
this new weight, that was manifeſt- 
ed by the ballance, was not due, as 
my Adverſary ſuppoſed, to ſuch a 
receſs of the Air as I mention'd a 
while ago, 

And now, Sir, It will be proper. 
to take notice of ſome paſlages in 
the Obje&ors Diſcourſe, in order ro 
dilucidate the ſubje@ of ict, Where- 
as he ſayes ( page the 149, & 150.) 
Take a piece of wood, that 3s lighter 
in ſpecic than Water, and add weight 
to it by degrees, till it become of 


the ſame weight with Water ; knit it 


with, a firing to a ballance, and 
weigh it in Water, and you will find 
the 
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the "_ weight ' ſupported - by the 


water. I -anſyer, that this does not 
at all. overthrow my opinion, -but 
agrees very well with it, For, ſup- 
le; the, weight yow-add to-.the 
Fr ight wood; be. br \1t -cannot- be 
(24. thar the Metal: loſes Its native 
ponderofity whilſt. it reſts in _ the 
Water. and ithe- reaſon, why, it de- 
ſcendsnot,.. 15, that it and the wood, 
it 1s joyn'd to, are hinder'd by the 
counterpoite; of 'the Collateral Wa- 
ter, which- by its preſſure would raiſe 
the ſurface of-che W ater, \-whereon 
the floating or: ſwimming body leatisy 
if 1c were not hinder'd by-the weight 
of theſe incumbent Solids: :- And 
this Refiſtance of theirs:to the en- 
deavour upwatds of the Water , be: 
ing exerciled'only upon the account 
of their Gravity, ſhews that they go in 
my leace gravitote: ( though not pre- 
£ravitate.). Again, 
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Again, if you pleaſe ro confi- 
der the 'caſe, put by the Objedor 
( page the 15tr, )'iand- caſt your 
eyes upon his Scheme, which, lips 
poſing you to have his book ) :4 
_ for brevities fake make: uſe of 
at preſent; you will find him thus 
argue. * Now, I ſay, *tis 
ſix ounces of the weight * vid. page 151, 
CB_) that makes this 
alteration , and turns the fcales : 
For,'if 12 ounces fink the Glaſs" be- 
low the Water, when it is: fall of 
Air and no Water in it, then. ſurely 


fix are ſufficient to ſink, it when it # batf 


full, 4nd the reaſon ts, becauſe there 
25 a leſs potentia cr force in6 inches 
of Air by the one "half to counter- 
poiſe-a weight of 12 ounces, than in 
12 inches of Air. -Therefore this Ait 
being reduc'd from 12 inches to fix, 
it it muſt take only 6 cunces to ſink- it, 
To 


# > 
£2 q * 
or WL br I 
- _ 
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To which I anſwer, chat 1 know 
not yet, what, on: this occaſion, he 
means by. a poteritia or torce in 6 
inches of Air to —_— otle a weight 
of 12: ounces. For by the term 
counterpoiſe , where the Queſtion is 
about Weighing , one- would think 
| he ſpeaks of Weight; and yet Air, 
according to the vulgar Opinion, 1s 
poſitively light ; according to us, 
though It kave a gravity, yer in our 
caſe that muſt amount co {ſo little , 
that what Air the bubble needed to 
fill it, could not weigh at moſt a- 
bove- 4 or 5 grains, which. there- 
fore_might ſitely be negleQed.: Bur, 
according to my opinion, the rea- 


ſon of the Phenomenon 1s clear e-l 


nough without medling with the Po- 
= of the Air. For, if we con- 
ceive a - horizontal Plane to. divide 


phe Water mentally, and pals. by 
_ the 
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the botram of the ſuſpended bubble; 
before ghe little ſtem, be taken off, 


there is.a, far greater preſſure. ppon 


the; other: parcs of ,that Plane chap 
upon. that, which lies | under the 
bubble, in regard. they. are /preſt 
by. the weight of the Collateral Wa- 
ter :( 4, L, G, D, M,C, ) whereas 
the other..is. preſt only by the weight 
of a body very much. lighter than 
ics equal bulk of: water ; fo that, to 


keep the bubble from being toreibly 


buoyed up , there was. requilite 18 
ounces of+ Lead thar, make: up the 
Plummer (B) to detain it under 
Water, and keep the beam of the 
ballance Horizontal ; that when ac- 


 cels is given (atC) to the neigh- 


bouring Water, it is by the weight of 
the collaterally ſuperiour Water jm» 
pelPd into the cavity. of the bubble, 


.where. the Air, being much raritied 


Xx De 
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before, could i nor reſiſt its ingreſs, 
and "thereupon' 6 ounces of Warer 
getting in, that parc of the' imagi- 
nary Plane, 'on which the © bubble 
| Was mcumbent, is preſt by a greater 

weight than formerly by 6-ounces, 
and confequently there needs - the 


like weight-in the oppoſite ſcale of 


the ballance, to reduce the ſcale to 
an Aguilibrium, And if we ſup- 


pare with our Atthor, the Glaſs to 


compleatly full of Water, and 
the \counterpoiſe in the ſcale (0) 
to need 6 ounces more to make a 


new /Equipondium, the account of . 


the Phenomenon, will be the ſame, 
as, if you attentively confider 1t, 


you will clearly perceive. And the 


reaſon, why the additional weight of 
6 ounces 1s required , will be, that 
the upper half of the bubble, that 
before contained leſs than _ or 

our 
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fayr grains weight: of the Ajr ;- bes: 
ng now. Rd with Water, amgunt-» 
e>- (a; ſix; onnces\; more of - Water. 
than topmerly-,. and\ ſo the counter- 
polls in the'oppalite feale (0 ) will 
[ae the weight of fix-gunces ta make 
» [anew Agquipondium. .- _ 
; Gongruoufly to this -explicatian 
yhen the Examiner. ſays, | 
3 Now '{ inquire whe: - * page 192. 
Uther theſt 18. ounces gfe {++ 
\ Pike Equipondium of the Water mithin 


4 
4 


\ £t2# Glaſs, or of the waight of the 
W444(8)P *'73s impoſſeble they can 
" Jeaunterpeiſe both, ſeeing #be Water is 
ww-1a, anJ;'B 18, it muſt then 
ether be the equnterballpnee of 'the 
Pater - of the counterbattance of the 

Lead. I cannot be the firſt; berauſe - 

12 cannot be in Aquipordiomith 8 3 


It muſt then be- in 1be ſecond: Or if 
theſe 13 ounces in the;ſcale: (0) bs 


XK 2 the 
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the counterpoiſe of the Water within 
the Glaſs, I inquire what ſuſtains the 
weight of the Lead ( B )? The weight 
of it cannot bs 'ſuſtained *by*the Wa- 
ter, ' becauſe” tis - a body taturally 
heavier thanWater ; it muſt therefore 
be ſuſtained by the ballance, 1 anſwer; 
chat this ſpectous obje@ion ſeems (for 


It 15 ſomewhat - obſcurely worded )Þ 


ro be founded upon a miſtake of my 
meaning in the Queſtion, However, 
as to the  Phznomenon it ſelf; ac: 
cording to my ſence the: 18 ounces 
in the ſcale (0) are the 'counter- 


poiſe of the. 48 ounces that - hang] 


| from the oppoſite and #quidiſtan 
Scale - and* make up the” Leaden 
Plumme (CB) (which anſwer I fec 
hor how our Author prevents, ) But 
then -you wilt ask, what counter: 


poles rhe”-Water in "the- bubble] 
which" alone weighs [12 ounces ?. "I 


an{wer, 
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anſwer, that 'tis the gravitation of the 
bl collateral Water, . which. preſſes: the 
hel oher parts / of. the Jatel y mentjon- 
ed unaginary i Plane, as -much-as 
ty the Wates. inthe babble, the weight 
of the'.Glaſs| being. hers nat Tec 
"7 kon'd by either of us ;--and the Wa- 
- | tex; incumbent -on che, bubble daes 
NN. preſs, char parc of \the Plane on 
which they, lean ;1i{@thar there be. 
rf ing ln'all.30-ounces:to be: tiiftam+ 
= <d, the 38 of-che Plummer and the 
es -32-cantained jnthe- Glals,; the 
rd Lead that: DAngs inthe Water -1s 
1] \counterp oiled by. +8 ' ounces: 1n. the 
- =_—_e_ 2nd.thg _ in the bubble 
nf by .the- prefſure- of ; the Callateral 
;arers of; - 

;;Bur ,you will ay. chat/,it,; ap- 
" Jar: .ndt., that the included Water 

ſles.at all, ' finge 4r does! .not-at 
| All deſcend, To which I anſwer, 
* 3 chat 


 and* equipoitlerint Vials 5 Wheregf 


[es _—_ 
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that as Jong'az*che Water" was 'pet- 
tirig-iiro: the Cavity: of 'the® babble, 
fo tong it did monity 6 ravitath 
upotv:the ſubjacsht' Phi. and a+ 
Gually deſcent reifing the countet' 
poiſe in the- ſeate'; © But" Fg by 
BE | mare weiphe 0 th coun. 
ie, things Pp £62 
uitibridm , thete S ho \Pefi. 
fo ir che grvication of the VVy- 
cer” ſhould "again' chafpe' tHe how 
regain'd ®quipondinm, - Stppoſe ih 
the two ſcales” of' a billince>rifte 
were pltced two! equally -eapaciors 


hes guize! full and th&dthe?' al- 
_ woſt-fulf; "ris evidert ;"hhrhe fil 
Veilel will keep the ſcale it-feard 
4pan: depreſt , and; ; if w6u ently 
poup jn a8 'fiueh VYiter 4fire"*the 
net 2s the 2HN'd hbs thore tfian 

the ſcale, that was formerly 


kept 
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kept rais'd.,'. will be now deprelt, 
till che beam be brought-tp be Oy 
rizontal ;- to which: poſture 'when,,}F 


is once brought ,- the A quiliprium 


will continue:; . And yet- it will, yo; 
be ſaid, that; chough the added V.Va+ 
ter, whilft, ic-was filling the Glals, 


| dipreſt the ſcale it belonged to, yer 


.ſence.is all one, did not gravitats 


upan. the Scale, when, the: ballance 
was come 'to. an /Aquilibrium,,ob2- 
cauſe then thig VVater. did-po Jonger 
deprels it. And how  much-he 


NV Vater in our bubble does, no'- 


withſtanding irs 1mmerſon >. gravi- 
rate; would be viſible, 1i-by_ſup- 
poſition it were all annihilated, and 


.no.other ſuffer'd to ſupply its roow. 
-For, then rhe ſubjacant part of-the 
imaginary Plane being - much leſs. 


preſt than immediately before , -4c | 
a X 4 welght 
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weight of "the evllererally ſuperiour Þ fi 
VVacer: would” ftrongly: wmpell up Jr 
the buhble;/-4f, ir-were nor kepe mn Ft 
its* place by a'-propaertionable' ad. Þ 1: 
dition -of'' weighr'/to che. Plummer; | p 
Nor thould +-/ſeerma 7 ſtrarige. ching | p 
chat I ſhould''ſay; thar che 3o ouns | 0 
&65 © larely:wnencioned; thould:rbe || 2 
_ -  Eounterballanced .- partly --by the | f 
on of alren 'oppoſite Stale,- and | 1! 
patly- by the VVacer:thar: fills:the I © 
4Pmers*d\bubble , ſince: this notion | x 
"may be warranted even. byhe:com. | f 
mornpratice et weighing heavy: So- I | 
lids Hydroſtatically.*: For it you | £ 
would , fori-inſtance, 'weigh a lump | v 
of Capper of 9 pound' in common || £ 
:VVater, the Metal , -hanging -byra . | 7 


Horſe-hair- under VVarer,' willneed, |: 
-according to my elſewhere men=- 'Þ -; 
* tion'd Experiments'; either juſt--or | 4 
"pear about $.pound' in the oppg- |. 
ny 8: hre 
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fie. Scale to, keep the ballance ha- 
 Frizonral, fo. thar the whole 9, pound, 

(char. che lump .weighed/\in the Air, 

is counterpouſed partly. by the : 
pound newly. mention'd in the  op- 
polite Scale, and partly by the weight, 
or reſiſtance tollowing; from weight,of 
2s ,much of the. Vater as the Copper 
fills.che room of ; which, as experience 
thews,is one poynd: And if weſhquld 
copeeive. Vater in a Veſſel ny” 


rous' as to Gravit and. Leyiry tp 
ſubſticuted-in hopes je toy 4 
line lump, . it. would weigh, As dy nc 
| che: ninth (parr.,of the Copper-lu 
weighed {4 Air., <A. yy ag 
cqunterpaile of. eight pound would 
Maintain .che Aquilibrium..: 

- Whar ;the. Learned. Objedior has 
at, the cloſe of. his Di urle about 
the: natural and arrificja ballance, 
could -ngt; without prolixity » and 
ls 
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is not here neceſfary  to- be dwelt 
upon; ſpectrally fince - you will fee, | 
in what | ſuppoſe you' have- now 
teceived from the Prefs, in anſwer 
to the Ingemous Dottor More , what 
js to be ſaid on that Subje& ac- 
cording to ry Hypothefis, VVhere- 
fore” thongh my Learned Adverfary 
foes m the' 152, page conclude, 
That Water. cannot weigh m Watef ; 
at afferts, that the Preſſure of VVa- 
| 7 18 One thing, and FVaterto Weigh 
7M FVater i anothet';/ yet; as 1fard 
ar firſt, 1 conceive much of' our 
Vifferenee may be verbal ; and: in 
my ſence; when 'VVater preffes 'fab- 
Sacefir VViter, becauſe it does ſo'itp- 
on the. ſcore” of its gravity , ' it gra- 
vitgres ti Water, though-ic does not 
pregrquitite, thar is a&ually de- 

cend.” And tince *tris in the (ſerice 
of this 1:ft expreſfion, that 'our Au- 
# thor, 


f 
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hot, | jf 1 miſtake hin. nor, ſpeaks 


_ of weighing m VVarer, his conclu- 


fion, that” VVater cannot weigh tn 
Vater, does not contradi& me; who 
affirm nor chat'VVater does / weigh 
in VVater, VVhether! we (hall agree 
in-all other points of Hydeoſtaricks, 
you will -eaftly believe that Tcannot 
ye'rell, though' by by the expreffion he 
ts pleaſed to ue ( inthe 145. page ) 
to Uſher in his ObjeRtion with, ths 
probable we may,” Ard #5 to the 
now diſpatch'd debare, if 1 have imt- 
ployed ſome words: in anther ſence 
than he, I preſume he is ſo equitable 
as to conſider, that I did not write 
of theſe thin er having ſeen this 
book of ng of ſome 4c before, 
and have fince found ox a expreſſions 
juſtified by the ule , that eminent 
Writers have chought fic to make 
of them, And however I am glad, 
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that. he has given. me this oppoxcu- 
nity. of clearing my, Experiment,, and. 
declaring -by examples as .yell. as 
waxds the-gpinion itrelates to ;.eſpe- 
cially, 1f.c ſeems ( (0. others That I 
omitred-to. expreſs. myſelf ſo tully.; 
my defign being, as:1 formerly cold 
94, .1Þ convince ſuch Adverſaries, 
as I.then had met yith, by ſhewing, 
—_ oy, Pager, hauomena 
of the Emerfion and Sinkingn of. 2 
GlaG-Vaaly depended upon the. Gra- 
vity.of the VVater; and po PR 
PRI hGniy a DPS | bovola 
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EXPERIMENTS 
Of the Poſitive or Relative 


 LEVITY & BODIES 
Linder W ater. 


7 a <1 
EXPERIMENTS 


Of the Pofitive or Relative Le- 
ity of Bodies under Water. 


Is obvious, even to the 
Vulgar as well as to Phi- 
loſophers, that if Wood, 
Wax , or another body 

that 1s lighter in ſpecie than water, 

and naturally floats upon it, be de- 

- tained under water, it will upon re- 

moval of that force emerge to the top. 

And this it does ſo readily, and, as 

it ſeems ſpontaneouſly, that not only 

the Peripaterick Schools, but the ge- 
nerality of Philoſophers both ancient 
and modern, do as well as the Vulgar 

K 3 alcribe 


aſcribe this aſcention of lighter bo- 
dies 1n water to an internal principle, 


vin. 

But this Principle was not always 
ſo univerſally receiv d among Philo- 
ſophers,- as in later ages it proved 
to. 'be, Democritns and feyeral of the 
Antients both Aromiſts and others, 
admitring no abſolute bur only a re- 
ative or reſpetiive Levity , which 
opinion ſome of the Moderns have in- 
genioully attempted to revive. 

- _ Butbecauſe whatever wit they may 
have imploy'd in arguing ; yet the 


Schools ſeem to have the advantage in 
point of Experience, the' obvious in- + 


ſtances, given by the Peripateticks, 
having neither been ſolv'd by real 
and praftical variations of the ſame 
_ Inftances, nor counterballanc'd by 
- new Experiments of a contrary ten- 
denev ; the importance and difficulty 


i 
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which they therefore.call Poſitive Le- 


of 


Levity of Bodies'under water. 3 
07 the fubject invited me to atrempr, 
when I was upon Hydroſtatical try- 
als, whether I could experimentally 
ſhew, that whatever .becomes of” the 
general Queltzon abour Poſitive Le- 
. vity,, we need nor admit it for the 
true and adequate cauſe of the emer- 
fion of Wood and ſuch lighter bodies, 
let go under water. + 


EXPER, I. 

He inſtance that is.wont to be 
urg'd to prove the Poſitive 
' Levity of Wood in Water, feems to 
' me to have been too perfun@orily 
made to be ſafely acquielced in, For 
evenas it is propos'd with adyantage 
. by a learned forreign Mathemarician, 
I cannot think it accurate enough to 
determine the preſent Controverſie : 


K 4 for 
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£ for I will readily allow him to ſup- 
poſe, that in caſe @ flat board, as jo 


inſtance a Trencher, have 1ts broad 
ſurface kept by a-mans hand or other 


competent force ypan the Horizon- 
ral bottom of a Tub full of water, ifs 


the hand or other body that detain'd 
it beremov'd, it will ordinarily hap- 
pen that the Trencher will haſtily a» 
ſcend to the ſurface of the water. But 
I donot perceive, that a decilive Ex- 
periment of this kind 1s cafie (not to 
lay, poflible ) to be made with ſuch 


materials, For the wood, wher cof 


both the Trencher and the bottGai of 
the Barrel confiſt, are ſuppos'd to be 


lighter in Sþecie chan Water ; andto he | 


ſo, they muſt be of a DOOUS and not 
very cloſe texrure. To which a- 
grees very well,that the ſolider woods, 
as Lignum Tite, Bralil, &c. whoſs 
texture is more cloſe and compa, 


will not float on, water but fink in4tt 


And 


| * Levityof Bodies under water, 5 
| And therefore, if there be ngt much” 
| more care ug'd, than I have Ss heard 
that any Experimenter has imploy'd, 
to bring the ({urtaces of the Trencher 
and the bottom of the Barrel co a true 
flatneſs and as much ſmoothneſs as 
they can be brought-to, 1 ſhallnot 
think the ryal ſo accurately made as 
It mizhe be ; not to fay, which I 
| ſuſpeRt, chat though it 'be mentally, 
yet it 1s ſcarce pradtically poſhble to 
bring ſuch porous bodies as: thoſe of 
the lighter woods to be fit for ſuch a 
contgt as might be neceſſary to make 
the tryal accurately. And in caſe 
that were aQually dans: I ſhould be 
kept from expeQing with my. adver- 
faries the emerfion of the Trencher, 
by the Experiment by and by to 
be recited, and by the true reaſon 
— -" 

I think then that the cauſe, why in 
menace inſtances, Wood, Wax, and 
othep 
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ocher bodies ſpecifically lighter than 
water, being let goat the bottom of a 
vellel full of that liquor, emerge to 
the top, '1s chiefly, chat there 1s no 
_ ſuch exquiſite congruity and contaQt 
between the lowermoſt ſuperticies of 
the: Wood, and the upper ſurtace of | 
the bottom of the Veſſel, bur that the 
lateral parts of the Water, being im- 
pelPd by cheweight of che parts of the 
{ſame liquor incumbent on them, are 
 maderto infinuate and get berween the 
lower parts of the Wood and the bot= 
rom-of the Veſſel; and fo lift or thruſt 


upwards the Wood, which bulk for. 
bull 1 is leſs heavy than the Water that | 


" That chis is the reaſon of the Emer- 
fon or aſcenſion of bodies, lighter in 
Fpecie than the fluids they ſwim in, is 


ks. moſt conſonant to the Laws 


jraftuicat- Of * H) ydroftaticks, as I 


| Parndextte | 


© have do ſhown... Bur 
' Whereas 
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whereas the whole force of the argu- 
ment of choſe I diſpute with,” contiſts 
in a ſuppoſicion, thar, becauſe the 
Trencher ( tormerly fpoken of ) 18 
plac'd upon the botrom of the Barrel, 


no water can 'come between to buoy 
it up, whence they conclude 1t muſt 


A 


aſcend by an internal and pofittve 


principle of Levity, I thought fit to 
make the Experiment after another, 


and, if I miſtake not, a better man- 


ner. wy 
We took then two round plates of 


Black Marble ſhap'd like Cheeles, 


' | which had thoſe ſuperficies, that were 


to be clap'd together , ground- very 
fat and poliſh'd very carefully, that 
the ſtones 'being laid one npon the 
other might rouch in as many of the 
ſaperficial parts, as the workman 


could bring them todo ; that, whilſt 
they were in that poſition, the upper- 


molt being taken up, the ather would 
ſtick 


8 MNew Exp.of the Poſ. or Rel. 
ſticktoit, and aſcend with it, And 


to keep out the water the better, the 
internal ſurfaces were, before they 
were put together, lightly, and but ve- 
ry lightly, oyPd, which did not hin- 
der them from moſt eafily ſliding a- 


jug one another, either forward or 
backwards, or to the right, or to the 


left, as long as the contiguous ſurfaces | 


were kept Horizontal. 
Theſe things being done, a blown 
Bladder of a moderate ſize was faſt- 
ned to the. upper marble , and both 
of them were let dawn to the bottom 
of a tub of water, where, by the help of 
an eafie contrivance, the lower max- 
ble was kept level to the Horizon. And 
now the Patrons of Poſitive Levity 
would have concluded, that the blad- 
der, being a body, granted to be by 
vaſt odds lighter chan wood, and be- 
ing in an unnatural place beneath the 
ſurface of the water, ſhould of its 
v | own 
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own accord and with impetuoſity e- 
merge ; bur I-expetted a contrary 


event, becauſe the bladder being tied 


ro the upper marble, ſo that both of 
them might in our caſe be confidered 
as one body, the water could not im- 
pel them up, in regard that the cloſe 
contaCt of the ſurfaces of the two mar- 


bles kept the water. from. being. able 


to infinuate it ſelf between them, and 


conſequently -from getting under- 
neath the upper marble, and preffing 


againſt the lower ſuperficies of 1t. 
And to ſhew thar this was the reaſon 
of the bladders not emerging, I caus'd 
one of the by-ſtanders to thruſt his 
arm down to the bottom of the tub, 
and with his hand to make part of the 
oyl'd ſurface of the upper marble 
flide off, on any fide, from that of the 
lower, which,by reaſon of the ſmooth- 
neſs and ſlipperineſs of the ſurfaces, 
he found moſt cafie ro do, But the 
contact 
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conta& ſtill continuing according to 
a greater part of the ſurfaces than was 
requiſite, I bid him yer ſlide, but by 

flow degrees, more and more of the 
upper marbles from che lower, till at 
length, when, according to his gueſs, 
the marbles rouch'd bur in one half of 
their ſurfaces, the endeayour of the 
water to extrude the bladder full 

Air being ſtronger than'the reſiſtance, 
which the conra@ bur of part of the 
ſurfaces of the tones was able to 
make, they were ſuddenly diſ-joyn'd, 
and the bladder was by the extruding]. 
water impetuouſly, as it were, ſhot up, 

not only, to the top of the water, but 

a good way beyond it, 

SWich theſe Marbles we made ſeve- 
ral other Experiments of this kind, 

moſt commonly letting down the 

Marbles both together'; but once or 
- twice at leaſt 4 A the upper 


Marble ugder water upon the lower- 
moſt 
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moſt- already fixed ro the bortom of 


the barrel, 

That *rwas rot the weight of the | 
upper Marble, nor want of , penck" 
whether poſitive or relative, of the Air 


| included in-the bladder, that keprit 


from' aſcending, was plain, not only 


{ by the newly mention'd impetuous 


emerſion of it, upon the diſ.joyning 
of the Marbles, bur by this, that the 
Bladder would lift up from the lower 
parts of the water, not only the upper 
{fone when it rouch'd not the other, 


bur a weight of ſeven or eight pound 


hanging at 1f, 

And that a Fuga Vacui was fiot an 
adequate.caule of the coheſion of the 
Marbles in our Experiment, may be 
argued from this, that whether or no 
nature do any thing at any time out 
of abhorrence of a Vacuum (which 
may be much diſputed ; ) yet in our 
caſe this i could nor be well 
pleaded 
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pleaded by its Aflerrors, fince many 
of chem hold it to be unlimited, and 
the more modeſt, to beat leaſt capable 
of lifting up prodigious weights 3 
whereas'in our Experiment the Levity 
of a Bladder, that could not raiſe ten 
pound weight, was ſufficient to diſ- 
joyn the marbles when ' they yet 
rouch'd one another according K@ 


| half their ſurfaces, 


—_— — 


EXPER, 1I, 


AO ſhew now whether it isnot.ra- 
ther the Gravity and Preſſure 
of 


the Water, - or other ambient fluid, 


than the Poſitive Levity of a body 
lighter in ſpecie than ir, that makes the 
immers'd body aſcend: to the ſurface 
of the 11quor, Layne this NT hs 
| ment ; _ | 


We 


yd po ta. A DLua , Y A n_— MM .-s ., v as s AY A, _ Kan kod hand © ton © fred © nnd Or 


Levity of Bodies under water, 13 


We took a bladder out of which 
a great part of the included Air. had 
been expreſs'd, and tying the neck of 
it very clole, that none of the remain- 
ing Air might- get our, we faſtned to 
It a confiderable weight of ſome very 
ponderous body, as Lead or Iron; 
By the help of this we ſunk the blad- 
der to the bottom of a wide mouth'd 
glaſs, full of water, chat the furtace of 
che liquor might be a good deal high- 
er than the upper part of the bladder : 
This wide mouth'd glaſs we included 


| in a great Receiver ( whole orifice 
| muſt be very large to be able to admir 
ſuch a veſſel; ) which I caus'd to be 


carefully cemented'on to the Engine. 
The main ſcope of this Experiment 


was to ſhew, that though the Air, in« 


cluded in the bladder, was very: far 


from being able by its abſohute levity 


to lift up ſo great a weight as the 
bladder was clog'd with, yet the ſame 
L Air 


14- New Exp. of the Poſ. or Rel. 
Air;continually included in the blad= 
der,--would, by its meer- expanſion, 
wichoat any new external hear, ac- 
quire a power of aſcending in ſpite 
of that weight ; which aſceniton there- 
fore malt be attributeil to the water, 
which according to the Laws Hydro: 
ſtatical ought (c@ter is paribus) to res 
fiſt or buoy up more potently thoſe 
wmamerſed bodies, that being lighter 


in Fecie, than it, poikis the greateſt | 


place 1n it, and hinder the more wa- 
rer from acquiring its due fituation : 

as we ſee, that among holt'ow fpheres 
of glats and metal, equally thick and 
well ſtopp'd, there is a much heavier 
weight requiſite to fink a large oae 
than a ſmall oze. Fo: the proſecu- 
tion .of this tryal we began co pump 
the Air our of the grear Reeziver; and 
its prefſut® upon the ſurface of the 


water-being' thereby more and .more. 


kilkws. 4 according to what we elſe- 
where 


Ir 


al 
b 
I 
ſ 
b 
£ 
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- [where more fully declare,) the ſpring 
| Tof the included Air began by degrees 
- [ro diſtend the fides ofthe bladder, till 
* [at length that veſſel of Air ſwelling &- 
very way took up ſo much more 
room in the water than it did before, 
that the water was able to lift the blad« 
der and the annexed weight to the 
top, and detdin it there, till we 
[thoughr fic to ler in again ſome of 
the excluded Air, which forcing that 
in the bladder to ſhrink in its dimen« 
fions, the weight was preſently able to 
ſink it to the bottom, 
And here it may be noted, that if, 
jntead of hanging fo great a weight 
at the neck of the bladder, we faſtned 
bur 4 moderately ' heavy piece of 
Lead, ſuch as would only ſerve to 
fink the bladder, and keep ir at the 
botrom of the water, ſo fac the ag- 
gregate of the Bladder, Air,and Metal, 
| was but a little heavier than a bulk of 
| L 2 2ter 
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water equal to them ; Then upon the 
hrſt ſuck. or operation of the Pump, 


which could withdraw . but a ſmall | 


art of the Air in the Receiver, the 
Air in the bladder ſuddenly expand. 
ing it ſelf; would forthwith be impe- 
tuouſly extruded by the water, though 
after ſome reciprocations it would 
float in its due poſition, till upon the 
return of a little outward air ( ſome- 
times as little as we could conveni- 
ently ler in ). it -would immediately 
ſubſide. 
But this 1s not ſo necetfary to be 
inſiſted on, as *cis to take notice, that 
I foreſaw it may be objetted, that the 
aſcenfion of the weight was not efte- 
Red by the preſſure of the water, but 
by chis, that Raricy and Levity being 
Qualities exceedingly of kinn , the 
great RarefaQion of the. Air might 


proportionably increaſe the Levity of 


It, and conſequently enable it to per= 
S 7 = 1. 
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form much greater things than it 
could do before. 

1 will nor here diſpute, whether, 
generally ſpeaking , a body rarified 
withour heat, would, in Vacuo, or in 
a fluid nor heavier ; in fpecie chan the 
body when rarified, meerly by ſuch a 
greater diſtance of its parts as may | 
ſuffice to entitle it ro rarefaction, be- 
come really heavier or lighter' than 
before, 1 will not (1 ſay ) diſcuſs 


94 queſtion here, where it may ſerve 


rurn to fatisfie the recited obje- 
Gion by the following Experiment. 


_—. 
—_— 


EXPER. III, 
Bout the neck of a conveniently 
ſhap'd Viol capable to hold 


{ome few ounces of water, I caus'd 
tobe carefully tied the neck of a ſmall 
Bladder, whence the Air had been di- 


| ligently expreſs'd, ſo that the Blad- 
der 


L 3 
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der, being very limber of it ſelf, and 
probably made mare ſo, as well 2s 
' More impervious tg Air and Water, 
by che fine Oyl we had caugd it rg 
be rubb'd with lay upon the orifice | 


* © ofthe Vial like a skin clapp'd rogether 


with many falds and wrinkles. 

This done, ye [et down the Viol 
intoa conveniently ſhap'd Veſſel full 
of water, and the Vjol, being poyſed 
before-hand for thar purpaſe, ſunk 

rpendicular'y in the liquor, rill the 
ads of the Glaſs was partly above 
and partly beneath the ſurface of the 
water ; Then covering the external 
Glaſs with zlarg e Receiver,we caus'd 
theAir to be pump'd out, and as the 
preſſure of that was gradually with- 
_drawn,, the Air in the floating Vjol 
did lictle by little expand it ſelf 
into the Bladder, and unfolded the 
- winkles of it, rill at length it became 
full blown withour akering. the ere. 


fed 
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Red'Þ oſture of the Glals it lean'd 


upon. . But this great expanſion, be- 
ing made above the Water, and con- 
ſequently in a.medium nor heavier 
than the included Air, gave that high- 
ly rarthied Air no ſuch increaſe of Le- 
— as enabled us toperceive, that it 
made {o much as the neck of the Glaſs 
ariſe higher in the Water than it did 
before, Nor did wetake notice, that 
the return of the Air into the Receiver, 
by reducing the Air in the Bladder to 
its former unrarify'd eſtate, madethe 
Glaſs fink deeper than before. Bur 
when the Experiment was tryed with 


the: ſame Glaſs and Bladder at the 


bottom of the Water, then, upon the 
pumping out the Air, the Bladder be- 
ing dilated under water was after a 
while carried up to the top, and took 
"up with it about eight or ten ounces, . 
that had been, to clog it, faſten'd to 

the bottom of the Viol, 
Las MS 
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FXPERIMENTS 


About the PressSuRe of the 


|AIR'S SPRING 


On Bodies under Water, 


ONUBLW 4s» 
EXPERIMENTS 
About the Preſſure of the Air's 
Spring ou Bodies under Wa- 


ter. 


Do not think it were difficult for 
| an intelligent peruſer of our 
Phyfico-Mechanical Experl- 
ments,ta find there divers Phx- 
nmena, whence It may be deduc'd, 
that Bodies under water, though kept 
by that liquor fram the immediate 
contaQ of the Air, may yet be.ex- 
pov'd to irs preſſure ( whether the 
Air a& as having a Wetght or as > 
Spring.) But becauſe not only 
Vulgar, but Philaſophers have =_ 
| fo long and cenerally poſſels'd with 
an opinion, that a fluid ſo linle heavy 


fy 
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- as the Air, cannot by its weight a& 
upon a liquor, that is, like water, bulk 
for bulk a thouſand times heavier 
than it: And becauſe allo it ſeems yet 
- more ſtrange, that a little Air, per- | 
haps not amounting to a ſcruple or 
drachm in weight, ſhould in its ordi- 
nary ſtate of Laxity ai conſiderably 
' upon Bodies, which, ' being cover'd | 
with water, ſeem by the interpoſition | 
of that liquor to be fenced from the 
incumbent Air; it may be worth while 
to add three or four Hydrofatical Ex- 
periments , to confirm a Truth that 
very few are yet acquainted with; 
and add to the proofs, already given 
of the power of the Spring of the Air, 
ſome of the operations we: have dif- 
covered it to have upon Bodies plac'd 
under water. 4-4 
__ Therearetwa ſorts of Tryals, that 
I ſhall-imploy to ſhew, that. a ſmall 
quantity of incloſed Air may by its 
| preſſure 
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preſſure ( which im our caſes mult de- 
pend upon its Spring ) have a con- 
fiderable operation upon bodies un- 
der water, notwithſtanding the inter- 
poſition of that liquor, 


For, this prefſure we ſpeak of, may 


be manifeſted , in the firſt place by 
what it direaly and poſitively ope- 
rates upon bodies covered with wa- 


ter: And in the next place, by the 


things that regularly enſue upon the 


removal of the inclos'd Air, or the 


weakning of its Spring. 


" EXPER, I. 


O begin with the former way 
of ſhewing the prefſure of the 


Air, I thought it ſufficient, 1n regard 


? 


of the Tryals to be referr'd to the ſe. 


cond way, to make the following Ex- 
 periment, | 


We 


coed 


ny 
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' We took a ſquare. Glaſs-Viol, 
guels'd:to, be capable of holding be= 
rween half a pint and a pint of water ; 
the neck of this we [uzed_ on carefully 
_ and ſtrongly ( for elſe it would have 


1A 2 


the ſmall pipe, ar which the Air paſ- 
les in our Engine out of the Receiver 
inco the Pump: Then whelming over 


this glaſs a. gear Receiver, we luted 


5 . 


been byoy'd up aver the orifice of 
q ? G3 411 F 


F 


might as well keep in the Water as 
keep our the Air) and at ' the top 
poured: tn 2s much -warer as ſutticed 


co inviron the internal Receiver ( if 


I may (o call it) and cover it to a 
PERF Y RIG. his done, we exath 
claley, with; 2 rurning, key the holg}n 
the great Receiyer, at which the Wa- 
res; kat becn- poured; 1n, thar no air 
might. gep. in or qut;that, way. , And 
 Hſtly we began to pump out the Air 


 zoMtaln'd in rm 3=terna] Receiver ;- 


0. 


i ſtronþly to the krgine ( that it 


| Air's Spting on B, under water. &. 
tothe end that thar Air, which by the 
above-mention'd pipe had Commuy.. - 
nication with the External Air, might 
no longer by its preſſure affiſt the 
plaſs to refiſt the prefſure, which the 
incumbent and inclos'd Air, by ver- 
rue of its Spring, conſtantly exerciſes 
upon the ne water, and by 1 

intervention upon the ſides and bots 
tom of the internal Receiver.. | 
| And as we expected nor, that this 
[glaſs by irs own fingle, force ſhould 
refilt the preſſure of the Air inclos'd 
in the upper part of the great Recel- 
ver notwirhſtanding the interpoſition 
of the water ; ſo the event fully ju{t1- 
fied our conjecure : For at: the farft 
exudtion, which could nor. be ſup- 
pos'd to have well emptied the inter- 
nal glaſs, this veſfel was, by the pref< 
lure of the ſuperior Air upon the cir- 
cumiſtant-water, broken. into I know 
not how many pieces. And the fame 
Experl- 
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Ex ritnent,though with a little ſlow- 
er ſuccels, was repeated with a ſtron- 
ger internal glaſs, | 


Em — —— 


EXPER IL 


— 


Proceed now to the ſecond way 0 
F manifeſting the prefſure of in- 
clos'd Air upon Bodies under water, 
which is by ſhewing the Phenomena, 
exhibited by thoſe Bodies upon the 
removal or leffening of that prel. 
ſure, 


rately ſized Bladder the greateſt part 
of 1ts Air, we tied the neck of it yery 
cloſe, and then faſtning ro it a compe- 
tent weight, we plac'd it at the bot- 
tom of” the talleſt and largeſt glaſs we 
. could cover with our great Receiver, 

that ſo, though the-incumbent Air 

2 6 Pr were 


= & 


Having: ſ{queez'd out of a mode-| 
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we were pump'd out, none of the Water 
n-[ taight be pump'd out with it, bur 


ſtill retain the ſame height above the 
Bladder; Having then poured upon 
the Bladder as much Water as would 
fwim a great way above the upper 
part of it,, we cover'd this glaſs of 
Water-with a great Receiver, which 


off being carefully cemented on to the 


above it: 


Engine, the Pump was ſet a-work, 
and as the Air, which by its Spring 
preſs'd upon the ſurface of the inclu- 
ded Water, was by degrees pump'd 
out, ſo the Air that was impriſon'd 
in the Bladder, did gradually expand 


 1t ſelf at the botrom of the Water, as 


if no ſuch liquor had interpos'd be- 
tween them otherwiſe than by ts 
weight, upon whoſe account it muſt 


be allowed to give ſome [itrle impe- 


diment to the-expanſion of the Blad- 
der in proportion to the height it had 


M_. The. 
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.... The Event of our Experiment was 
ſuch as was expected, namely that 
the immers'd. Bladder was at length 
tull biown, by the dilatation of the 
Air, inclos'd in 1t; and by its intu- 
\meſcence-made a confiderable part of 
the. Water run over by the ſides of the 
glaſs, thati-before contained it all, 
6 when accels was given again tO 
the. external Air, the internal being 


compreſſed , the Bladder was pre- | 


(ently: reduc'dto irs wrinkled ftate. 


em emm—_ 


EXPER, 111, 


E took a ſmall but fine Blad- 
der, whoſe neck was ſtrong- 
ly ried up, when ir was, by guels, a- 
bout balt full of Air : - This we put 
into a ſhort braſs Cylinder, the lower 
of whoſe bafes was clos'd with a 


Braſs- 


- 
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Braſs-plate, and the other left open ; 
this open oritice we afterwatds ſtop'd, 
but not exally, with a Cylindrical 


plugs, that was ſomewhat leſs wide 


than it, . and was by a fim at the top 
hinder d from reaching too deep intro 
the cavity of the Cylinder , that it 
might not do miſchief to the Bladder 
that lay there beneath] it ; upon this 


plugg we. plac'd an almoſt Conically 


ſhap'd weight of Lead, andthis pile 
of ſeveral things being ſo plac'd up- 
on our Engine, that we could cover 
It with a great Receiver, we care- 
fully cemented on this yellel; and at 
the top of itpoured in fo much water 
as would ſerve to fill the vacant part 
of the brafs Cylinder, and the cavity 
of the Engine to ſuch a heighr, char 
it cover'd all the leaden we'ght,which 
was ſeveral inches high, excepta rim. 
which was faſtned to the top of ir far 
the convenientef removing of it. 

| M 2 All 
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"MI this beirig done the Pump ws 
ſet, 4-work, and long | before we had 
ehaulicd the Air. of the Receiver, 

hat which 'was inclog#d in the hank 

ladder had by degrees difplay'd fo 
vigoraus a ſpring, that it had heav'd 
up the weight that Iay upon It to a 
notable height, and kepr it theretill 
the Air was let in from withour to 
afiſt irs being depreſ#d by the leaden 
weight, which amounted to no leſs 
than about 28, pound, _. 


—_—_——— — 


EX P E R, FP: | 


Here remair'd yet one tryal to 
be made, which in caſe it ſhould 
ſucceed, ſeem'd likely to appear as 
great an evidence of the force of the 
Airs Spring upon. bodies under wa- 
ter, as could be reaſonably defired 
of 
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of us ; it having been look'd upon 
by many Firtuo : as the confiderableſt 
inſtance of the force: of the Air's 
Spring even when no water interven'd 
in the tryal. 

To (criofe therefore our curioſity, 
we took a copper. Vellel of a Cylin. 
drical ſhape, and a conſiderable 
height; into: this, being firſt almoſt 

filled with water , we put a ſquare 
Glaſs-Vial capable by guels to hold 
nine or ten ounces of water, and ex- 
ally ftop'd with, a cork and a cloſe 
Wh this Vial by 'a competent 
weight was detain'd at the bottom of 
| the water, from whole upper ſurface 
Kt was conſiderably diſtant ; then.the 
Copper Veſſel hn plac'd upon the 
Engine, and included in 2 great. Re- 
cayer well cemented on,. the Air was 
by degrees pump'd our, but before 
.it. was quite (exhauſted. che Glaſs at 
the botrom of the water: was, by the 
M 3 ſpring 
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ſpring of the Air included'in it, burſt 


into many pieces, -not Without great 


noiſe, and 2 kind of ſmoak or miſt. 


that appear'd above the {urface of the 
water, 


Another Glaſs of the ime ſact had 


zen broken after the ſame manner 


in another Veſſel ; bur having affords 
ed us no particular Phenomenon, 1 
barely mention it, to ſhew that' we 


made more than one tryal of this 
kind. 


The conſequence chat will natu- 


ally reſult from the three laſt Expe- 
riments, is this, that fince barely up- 


onthe withdrawing of the preſſure of 


the included Air ( which was per- 
haps'bur very lictle in quantity,). the 
'Air reſiding in the | tmmers'd bodies, 
Aid, by as of 1ts Spring, expand 
"It {elf fo forcibly as we have recited, 
and perform 'norable- things, the Air 


"thove the Water muſt have exercisd 


a 


- 
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.2 very powerful preſſure upon the 
ſurface of 1t, fince, ( ſetting aſide rhe 
weight of the water, of ſmall moment 
- 1n our tryals,) it muſt have been ar 
leat zquivalent to ( and probably 
much exceeded ) that force of the 
immer-d Air, whoſe exerciſe it was 
able totally ro hinder. 

And from hence? it may be eafily 
deduc'd, that the weight of the Ar. 
moſphere a&s upon bodies under 
water, notwithſtanding that the inter- 
pos'd liquor 1s by vait odds heavier 
in Fþecie than Air ; for, we have juit 
naw prav'd the preſſure of inclos'd 
Air, (which coafilts in irs Spring,) 
upon bodies under water ; and *tis 
manifeſt, that the ſtrength of the 
Spring of this inferiour Air, we make 
our tryals with, 1s causd by. the 
weight of the ſuperiour Air, which 
bends and comprefles thoſe little Ae. 
real ſpringy particles, whereof our 

M 4 Air 
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Air confiſts ; ſothat the weight of the 
Armoſphere being equiyalens to the 
Spring of the inteciour Air, ( forelſe 
it could not compreſs it a3 much as 


ir does,) muſt lean upon the ſurface | 
of the ſubjacent water, with a force 


 Zquiyalenr_ torhe ſpring of that part 
of it that 1s contiguous to the wa- 
ter, | 
This Experiment brings into my 
mind another that I once made, which 
though not properly Hydroſtatical, 
yer relating to poſitive Levity, may 
perhaps be not uſeleſly added on this 


occaſion ; wherefore I ſhall here ſub- 


joyn a tranſcript of rhe Phenomenon, 
that 'belongs to our preſent purpoſe, 


as "tis regiſtred ſoon after the Expe- 
riment was made. 

.£ To examine: by a viſible Expe- 
riment the common dodrine, that a 
portion of Air, by being much di- 
Iated ; rarified or expanded, does 

acquire 
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acquire a new .and proportionable 
degree of Poſitive Levity, 1 devis'd 
to pur in prattice the following way : 

We took a Bladder of a moderate 
ſize, that was very fine and limber, 
| that it might be che lighter and more 
| cafily diſtended, The molt part of 

the Air being (queez'd out of the 
Bladder, che neck of it was tied up 
very cloſe, chat no air might get out 
of it, nor any (external ) get into 
IC. This Iimber Bladder was hung ar 
one of the Scales of a Ballance, whoſe 
Beam had been purpoſely made more 
than ordinarily thorc, charthe inſtru- 
ment,(which yet was tick[iih enough) 
might be ſuſpended, and bl of 
playing in the cavity of a great Re- 
ceiver, into which we conveyed it, ha- 
vin firſt careful y cont erpoylſed the 
Bladder wich a metal{t1e weight put 
into the oppoſite {cale, 

This done , the Air was pump'd 
Out, 
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out, and as that was withdrawn, the 
Bladder was more and more expanded 
by the Spring of the internal Air, till 
at length, when the Receiver was 
well m, 266 ry it appear'd to be quite 
full, Notwithſtanding which great 
dilatation of the included Air, 1t did 
not appear by the depreſfion of the 
oppoſite ſcale, to be grown maniteſt- 
ly lighter than it was at firſt, And 


ſame weight, after it had, by the Air 
that was let into the Receiver, been 
compreſſed into its former wrinkled 


ſtate. ] 


NEW 
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About the differing Preſſure of 
Heavy Solids and Fluids. 


A Ince not only in vulgar Spea- 
tors of Phyſico-Mechanical 
g Experiments, but even among 
ſome-+ Learned men it has 
[prov*d- a great impediment to mens 
beely acquieſcing in the dofrine 

: [founded on thoſe £henomena, that if 
the Armoſphere could really exerciſe 
fo great a prefſure as we aſcribe to 
It, it would unavoidably oppreſs and 
cruſh all the bodies expos'd to it, and 
conſequently neither other Animals, 
nor Men would be able to move under 
lo great a load, or ſubſiſt in ſpite of 


ſo forcible a compreſſion, 
This 
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This I readily grant to be a play. 
fible Obje&ion ;. but I- fuppoſe the 
force of it will betaken away by the 
following conſiderations put toge!| © 
ther, 0 

- And firſt, the power of preſling;:that] 
we afcrib2 to\the Air,\ 18 not a. thing 
deduced, as too many other conſe { 
quences in Phylick are; from dquby| 4 
ful ſuppoſicions or bare Hypotheſes,butſ © 
from real and ſenfible Experiments, tl 
- - Ana therefore fince we have clear and} )6 
poſitive proofs of the;Preſſure of thel 
Air, though we could not,.explainj 
how Men and other Animals are not © 
deſtroyed by it ; yet we ought rather 
© acknowledge our ignorance in a| © 
doubtful problem , than deny. what cl 
experience maniteſts to be a Truth: 7 
As is generally praiſed in creating 
of the AttraQtive and other powers of 
the Loadſtone, which are freely ac-| * 
knowledged even by thoſe that a” { 
tels] - 


>> 


he 
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fels themſelves unable to explicate 
them ; though, if experience did nor 
fatisfie us of them, they were liable 
to divers more conſiderable obje&i- 
ons, than any that is urg'd againſt the 
Preifure of the Air. 
Secondly, but though it be not ab- 


& | {otutely neceffary that we ſhould 
| an{wer the above-recired Objection 
ix] otherwiſe, than by thus declaririg that 


-s.| the Spring of the Air is not to be re- 
id] jected for ir; yer we will endeavour 
hel very much to leſſen it, if not quite re- 
in| move the difficulty,. before we put an 


off end to the diſcourle., 


[s 


g** 


I confider then thirdly , that they 


z| that urge the lately mention'd Obje- 
at &10n againſt the gr eat Preſſure of che 


Air, ſeem not to be aware, that we 
were concelved and born in places 
expoſed to the preſſure of the At- 
moſphere , and therefore how great 
ſoever that preſſure appear to be, it. 
o ouzhe 
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ought not to cruth us now, fince whieri 
we. were - but. embryos: or newborn 
Babes, and conſequently very mich 
more weak and tender than we now 
are, ve wereable to refift1c, andnot 
only live, but grow in-all dimenſions 
in {pire of 17, 
If there were any place about the 
Moon, or ſome other of the Celeſtial 
Globes, that ſome Learned men fancy 
to be inhabited, that has no Atmo- 
ſphere, or equivalent:Fluid abour. ity 
agd where yet men could be generated 
a-new., if one of thoſermen ſhould:be 
ſuppoſed to be tranſported thence,and 
{er down upon our Earth, there might 
be made an Experiment fitted for out 
controverſie, In the mean time I 
doubr, that fince Nature 18'not obſer- 
ved to make things ſuperfluou} 
ſtrong , ſuch a humane body: being 
fiot made torefiſt any weight or preſs 
ſure cf Air, would be of fo tender 
and 
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and compreflible a make{hat itawould 
eaſily be-crulſhed inwards by our Ar- 
eofhherica pteſſure. *Ahd though 
"ve cannot 'give an"inſtince of this 
kind, -yerwe- make tryals -fomewhar 
Analogous ro it in our Pneumarical 
Engine. For when we- place water 
:In- our” Receiver, and\pump out the 
Air that was-above | it, there will be 
generated 4 multitude of bubles, fo 
-of which, when 'the Airs carefully 
withdrawn; will be of a ſtrange and 
"ſeadce credible bigneſs ; theſe bubles 
' being generated where che Air cannot 
-preſs -upon' them , theſe dimenſions 
are ſo natural to them; that if the Re- 
ceiver-be'fupposd not to leak, nor 
: other - unfriendly. accidents to inter- 
 vene, / they.-would ( for ought we 
know ):haft a'bood*while ; nes'1 
haveeclſewhere thewn, that the Spring 
-of highlydilated Air;didcontinue 
tor many months, and a bladder 
one N would 
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ould jor-no leſs time continue blown 
and, filled in. our Vacuum Þy a little 
Air.chaf.was lefrgn jt, when the am- 
Hientgle began:to be withdrawn from 
it;,,-Agd yet the, large bubles above 
pan > When, once: the outward 
Aki ſyttered.ra.come:in upon them, 
Axe thereby fo; yiolencly comprels d, 
that in a trige they ſbrink-inro dimen- 
Jos, 129 {mall to keen them ſo much 
asipilible; andif I couldihave fucceed- | 
64-19. my Artempriof producing fuch 
Jiving Bodies as. 1 endeavoursd (but 
"91d; 99. expeF.). 1n -opr, Vacuum, i 
Auppole:the:ſucceſswould have can- 
Fc what I haye been ſaying. 

.Fourthly ;. but-you. will. tell me, 
ha {o.grext@ weight andipreſſure,-as 
1-affipn.the Armolphope,,mult needs 
make: a ah! feel. paing, and, if ngt 
Aha Hedilecate ſomet te, parts, 
_— alex pres the whole body in- 
1WAGE 5 - BſiE* EN GAs 
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. But firſt, being accuſton!d to the 
preſſure. trom our very. birth, and 
even. before it, ſo carly and long an 
accuſtomance hinders us from raking 
ngtice of It; choſe preſſures only be- 
ing ſentible to, us, that are made ſo 
by .ſome additional caule, which by 
making 2 new impreſt; 10N EXCILes Us tO 
take notice of..1t. .So we are not ſen- 
ſible of the weight of che cloths we 
are-accuſtom'd to wear ; and ſo a 
healchy man 1s not ſenſible of the heat 
in\.his heart. becauſe 'tis conſtant 
there, and the ſentienc parts of the 
heart have been ſtill us'dto it,. where- 
a$ that hear often-times has been very 
confiderable;. and when in living diſ- 
ſeftions a man: -puts-h1s. finger into 
the hearc of: an Animal, which pro-. 
bably has a fainter , or, at leaſt-no 


Agee degree of heat chan a hu- 


mane heart,, he. will feel/in his fingers, 
accuſtom'd tq the Air, a.manifelt de- 
IN 2 gree 
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gree of heat, if they be but in their 
uſual temper. 2. ” have elſewhere 
_— by Experiments, that a cu- 
bick inch of Air, for inſtance, has 
as ſtrong a ſpring as ſuffices to enable 
icrorefiſt the weight of the whole At. 
moſphere, as far 2s it 1s expoſed there- 
unto ; forelſe'it would bemore com- 
preſs's than de fado itts, , And 3. 
I have alſo ſhewn, rhat a very little 
'portion of. Air, though i it will much 
ſooner looſe "its ſpring by- expanſion 
than a greater, yer "twill refiſt further 
compreſſion as much as a greater, 
And "4. } have alſo ſhewn, thar in 
the pores of - the parts of Animals, 
whether fluid or conſiſtent, as in their 
Blood Galls,Urines;Bearts, Livers,09c. 
there are tmcluded a multitude of Ae- 
real corpuſcles, as may appear by 
the numerous bubles afforded by fuch 
Liqu&rs, and the ſwelling or expati- 
fon of the conſiſtent parts In our ex- 
hauſted 
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hauſted Receiver. 5. To this we 
may add, that, beſides the Bones, 
whole ſolidity is not queſtioned , a 
much greater part of the humane bo- 
dy than is wont to be imagined, does 
really confiſt of Membranes and Fi- 
. bers, and the coalitions and contex- 
cures of theſe ; and that theſe fub- 
ſtances are by the Providence of the 
moſt. wiſe Author of Things made of 
a much cloſer and ſtronger Texture, 
than thoſe, that have nor tried, will 
be apt co think ; as 1 could make pro- 
bable by the great force that Blad- 
ders will endure, and the very great 
weight that Tendons of no great 
chickneſs will lift-up or ſuſtain, and 
by other things that I ſhall not now 
infiſt on. Laſtly, There is a far 
greater difference, than men are wont 
co ſufpect, between the eftets of the 
Preſſures madg upon Bodies by in- 
cumbent or atherwiſe applicd ſolid 

N 3 weights, 
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weights., 2nd thoſe that they ſuffer 

from heavy but every way. ambient 

fluids ; as will appear by the Expe- 

riment to be mention'd by and 
F. 

From the particulars contained in 
theſe conſiderations, we may be aſ- 
ſiſted to ſhew, why 'tis not neceſſary, 
tha: the preſſure of the Armoſphere, 
though as gfeat as we ſuppoſe it, 
{hould oppreſs and cruth the bodies: 
of men that live under it; for, the 
ſolidity of the bones and che ſtrong 
Texture of the membranes and tfi- 
bres, and the ſpring of the Aereal 
particles, that abound in the ſofter 
as well as inthe fluid parts of bodies, 
1s equivalent to the preffure of as 
muchof the Atmoſphere, as can exer- 
ciſe. ics preſſure againſt them; and 
makes the frame of a humane body fo 
firm, that it may well refiſt the preſ- 

ſure of the outward Air, without ha. 
| ving 
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ving any. part violently diflocated, 
whilſt the excernal- preſſure is #Ref< 
ciſed bur by, the Air, which being bur: 
an invironing fluid;;ipreffes ic equal- 
ly ( asto ſenle) on every fide. -And 
becauſe our bodies have been-pro- 
daced in the Atmoſphere, and from 
our very birth expoſed, without in- 
termiſtion, tothe preſſure of it ; our 
continual accuſtomance to this preſ- 
ſure, and the firmneſs of their ſtru- 
ure, keep us from being ſenſible of 
the weight or preſſure. And that it 
was not impertinent for me to men- 
tion the firmneſs of the frame of our 
bodies on this occaſion, I ſhall: ma- 
nifeſt by an inſtance, that will upon 
2nother . account alſo be proper far 
this place. - 

We know, that multitudes of men 
have had 'occafion to paſs oves high 
mountains ; and, beſides that I have 
been my ſelf upon the Alps and 
$511) N 4 Apennines, 


., " * es 3 9 - a 
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Apennines, I have. enquired of Tra- 
vellers, that have' viſited the Afian 


and American Mountains,” and ſome 


that have been upon the. top of the 
Pick of Zenerif it {elf ; Butchough di- 


vers -of them took notice of a great 

difference in the Air at. the top and 
| bottom as to ſome other:Qualiry, as 
coldneſs and thinneſs ; yer I never 


met with, nor heard of any, that rook 


notice of a difference # to the Weight 
of Air he ſuſtained, gr tharcomplain- 
ed, that' when he was come down to. 
the foot of the Mountain, he felt any 
_ greater compreſhon from the Air than 


at the top. And yet the Experiments. 


made as well by athers as by our 
ſelves, ſufficiently witneſs, than on 
more elevated parts- of the. Earth, 
which haye a leſs height gf the Armio- 
ſphere incumbent on themghe weight 
and preſſure of the. Air is not ſo great 
as below, And gn very high Maun- 


{2 


on * 


Pref. of heawy Solids and Fluids. 13 
tains, *tis not unlikely that this dif. 
ference may be very - conſiderable, 
fince, when the 7orricellian Experi- 
ment was made near Clermont in 
France,upon thePuy deDomme,(Cwhich 
1s none of the higheſt mountains in 
the world, being found by the inge- 
nious makers of that obſervation to be 
[bur about 500 Fachoms,) they found 
the difterence of the Mercury at the 
top and bottom to amount to about 
three inches: And conlequeatly, if 
the tryal had been made with Water 
inſtead of Quickſilver, the difterence 
[would have been about three foot and” 
a half in the perpendicular height of 
the Water, And 'tis very probable, 
that in much higher Mountains, the 
difterence of the "Nercxril Cylinders 
height at the top and bottom may be 
much greater; 'and at the bottom of 
ſome very deep Well or Mineral 
groove, whichmay without improba. 
bility 


<- 
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bility be ſappoſed to-be placed ator 
near the. foot of one of theſe Moun< 


tains, if we, conceive the Baroſcops| 


to be let down, -the variation of 
the height of the Mereurial Cylinder, 


F 


ſo1 


may. be yet much moreconfiderable ; 
and yet we-tind not that the digpors 
in the deepeſt Mines, in mountai- 
nous Countries, are ſenſible of being 
lean'd on or comprets'd by any unu- 
ſual weight, But not here to build 
on any thing but matter of fa&, it 
appears by the newly named obferva- 
tion, thar, when a man was at the bot. 
com of the hill,he had as much greater 
weight of Air leaning upon his head 
than he had at the top, as was equal 
to the height of an imaginary vellel 
full of water, which having his head 


for bafis, were three foot and a half | 


high: which . is ſo-;.confiderable a 
weight, as could not but have; been, 
not only: ſenſible , -burrvery trouble- 
ET . lome 
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: Or ffome and: uneafie to. ſupp oft, And-, 
N-Jwhat has been ſaid of the gravity of a. 


er 
C5 
iis 


ye pail-of water; that leaned on his head, 
0 


may.be proportionably appli'd to his 
Shoulders, Arms, &c; +. | 
Whence I think I may fir, that 
the reaſon, why fuch a weight was not 
felr by the man it compreſs'd,was not, 
that the Air, that prefled him, was 
not conſiderable, but that the preſſure 
was exerciſed after the —_ man- 
ner of fluid Bodies; | 

And this may fuffice to ſhew het 
there is no neceſſity that the compreſ.. 
fion of the Atmoſphere ſhould make it 
impoſfible to live in 1t.. But becauſe. 


"tis obſerv'd; that thoſe that. dive to 
great depths des water, are not Op- 


prelſed. by the great weight of the in- 


cumbent water , and the cauſe of 


this ſtrange Phenomenon is not ſ0ca- 
. fie fo be affigned, and: therefore hag - 
been made one of thetwo grand argu- 
ments 
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ments, whereon the non-gravitation |: 


_ of water-in water, and air in air has 


been, and ſtill remains, founded : I: 
| ſhall here offer ſomething . ex abun- 
danti towards the ſolution of that no- 


ble and difficult Problem. 

And firſt, that what is obſerv'd by 
the Divers, does not evince that water 
» See the t57. 0998 NOT weigh 1n water, 1 
—_ have elſewhere. * prov'd by 
ments as had the good forrune to con- 
vince eminently learned men, that 
were {uffictently prepolleſs'd with the 
vulgar opinion : And in the ſame 


Treatiſe I have given. a clear account, 


why a Bucket full of water is not 
Ge conſiderably heavy , whilſt 'ris 
under water, in compariſon of whar 
"tis whilft *tis drawn. up into the Air ;; 
which is the ocher Phenomenon that 
1 freſhly. incimated the common Opt: 
nion to be faunded on, 


Next, 


ſuch reaſons and Expert- 
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4 


Next, 1 do not think it ſtrange, that 
that follows not. which *tis objefted 


" | ſhould follow from our Hypotheſes; - 


'tamely, that a Diver ould be vio 


__[leritly Gepreſd ro the bottom of the 
| 'water, bythe weight of ſo great a 
PiHar of the Sea as is plac'd fete 
dicularly over his body. For if we 
imagine a plarie ſo ro cutthe Sea-w- 
| ter; +as (to pals by the Divers body;; 

| then as that part of the plane,on which 
his body leans, will be preſ#d by-lt, 
together with the water that is 
mug incumbent or it; 10 all 
the 'other parts of the ſamep| ane will 
'be' roffe by equally tall Flies of 
"arer perpendicularly iricumbent on 
them ; and conſequently; ifthe mans 
| 'body were: juſt 'equiponderant to-an 


equal bulk” of water, 'ir atidthe water 


that leans'on it would: be fuſtain'd by 
the” preſſure of. the - collateral water 
| incumbent on the other parts of the 


ſame 
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_ ieafly ynderitgad by hat .ro' the Hydrog 


Ihave elſewhere: fajd.*); POO... | 


Cod ” . * 


And.therefore there js no reaſon,. why 
the: Diyers. bodies, ſhould ,be- more 
fargibly deprels'd than irs deprefign 
isefiſted.. . 'Tis true, - that this body 
will figk, bycchat is becauſe 'cis nat 
-Qnly,.as.ye.latelyſyppos'd it, egui- 


-ponderant tb artequal bulk of water, | 


bac heaviecchan that... Burthen,fance 
She Warery is grayity-and reſiſtance 
takes off:a5 mych of the:weight of the 
{Biyers bady;- whilſt, ahac 1s, 1mmers;d, 
!fis; a quaguty of waſen;equal 00-110 
Fold welgh in the Ayr, the-ſubliding 
ofthe humancÞody: byits.awp waght 


»Rughs $9 b&Þur flow mr becauſe tage 
cheing mor. infpeciemuch heavier tan 
+a(er," IHeanfink buy by virtue of: pae 
Aurplaſage of wgightchasdthas aygye 
water; And/ancfiadt,;l hayebeen.th- 
farmed bySwitamers, 4ha;inthe 582, 


*fft:. 


whoſe 


lame plane (C'AF bawie d be * Sce Appendices 
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whoſe water by reaſon of the Salcneſs 


is ſpecifically heavier than the com- 


mon water, they could hardly dive 


when they had a mind; the falt-water 
did- ſo much ſu _— them, 'And 


having, becauſe [ had no convenien- 
cies to make tryals upon the parts of 


humane bodies, .cxamin'd the weight 
of parts of other- Animals in Airand 


Water, I found the overplus of the 


velght of the animal ubſtances above 


an = bulk of water to be but very 
ſmall, - And this may fuffice totake 
off the wonder, why, though water be 


admitted to gravitate in-water, - yet 
Divers are nor depreſs'd' by that 
which leans upon-them ;' the'endea- 
vour ,. they uſe to keep themſelves 


trom ſinking by ſtriking the refiſting 


"water with their arms and legs, ecafily 
compenſating their-'weak "tendency 
downyards, which the {mall ſurplu- 
ſageof gravity aboye-mentioned gives 
them. But 


4 
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Bur it ſeems to. me far more diffi- 
| culr to render a reaſon, why thoſe that 
. are a hundred foot beneath the ſar. 
face of the Sea, are not cruſh'd in- 
! wards, eſpecially in their cheſts /and 
abdomens, or at leaſt ſo compreſs'd 
as to-endure a very great pain; ! -* 
Toclearuup or lelfen this aifficulty; 
'T have two things to:offer, + --;:; 
-.| 1, 1 confeſs, that] am not intirely 
ſatisfied about the matter of tadt ;i tor 
1do nat yer.know;/ whether it fares a- | 
like wich-che Divers at all depths.un- 
.der water 2 or, according:to:the an- 
.{wers. 1::obtain'di from perſons''that 
had been; one of them at. Hm Coral- 
fſhing-in the Streights, and the other 
at the Pearl-fiſhing near Manar, Ido 
not find: that the Diver are: wont- to 
deſcend to the. greateſt;depths'of the: 
Sea, which. if- hay: gel! TS Heer 
would find a notable difference; .. 
; And. i ly ſmall;.6r but pl EPR 
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depths, thoſe that dive without En- 
gines uſually make ſuch haſte, or are 
{06 confounded, or have their minds 
ſo intent u20n their work, that they 
take not notice of ſuch leffer altera- 
tions, as elſe they might obſerve, 
eſpecially they being perſons void of 
curiofity and kill co make ſuch ob- 
ſervations. Which 1 the rather men- 
tion, becauſe having met with a 
Learned Phyfician, that living by the 
Sea-fide in a hot climate, delighted 
himſelf much in diving ;' and inqui- 
ring of him whether he felt no com- 
preſſion , when he patled out of the 
Air into the Water, he anſwered me, 
that when he div'd nimbly as others 
uſe to do, he took not notice of ir, 
but when he let himſelf fink leiſurely 
into the water, he was ſenfible of an 
unuſual preſſure againſt his thorax, 
which he ſeveral times obſerved, 
A man that gets his living by 
O fetching 


wh Bnet 0 
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ferching up. goods out of wrack'd 
Ships, complain'd to me, that if 
with his diving Bell he went very 
_ deep into the Sea,_ and made ſome 
ſtay there, he found himſelf much 
ode. ; which though he im- 
puted tothe coldneſs of the water, yet 
by the ſymptoms he related I was in- 
clin'd to {ſpe that the preſſure of 
| It upon the Genus Nervoſum might 
have an intereſt in the troubleſome 
efteft, - And I have been affured by 
an-eminent Virtuoſo of my acquain- 
tance, that he was lately informed by 
a perſon, whoſe profeſſion it 1s to 
fetch up things from the bottom of 
the Sea by the help of a diving Bell, 
chat real times when he deſcended 
co a great depth under the ſurface of; 
the water, he was ſo comprels'd by it, 
that the blood was ſqueez'd out at his 
Noſe and Eyes; hich Relation ſeems 
to favour: our conjefture, and would 
: C1 much 
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much more-confirm ic, if I were ſure, 
that the effe& was no way caus'dby: 
{ome fermentation or other commo- 
tion in the. blood it ſelf, occaſioned: © 
by the great denſity or other altera«: 
tions of the. Air he breath'd in and aut; 
or by ſome other operation of the ame 
biene Medium diſtinguiſhable. from 
the compreſſion of: the water, chough 
perhaps conjayn'd with it, 

And on this occaſion 1 rementha 
thac/ queſtioning aw Ingeneer, who 
had- Ab vte of an-Enginero: gouns: 
der: water;>quite differing fram;che 
Diving-bell; he anſwcr'd me;-that 
when he:cameto a confiderable'gepth, 
he: found the pretiure fo great again(t 
the Leathern caſe, wherein 4 de= 
fcended. [and by-that means agamſt 
his belly and thorax , that he feared it 
would and ſpoiled him, which for- 
ced hint to make haſte up again. . Bu 
this ——— to have much built 

O 2 upon 
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upon it, ſhould be further inquired 
Into, - | 

Theſe things, and not theſe only, 
make me wiſh, that what is felt by 
thoſe that dive to great depths, and 
ſtay atthem, might be more heedfully 
obſery'd by intelligent men, that be- 
ing - fully inform'd what is true in 
point -of fact, we may the better and 
more chearfully indagate the rea- 
ſons. 

In the mean while, taking things 
as they are thought to appear, I ſhall 
propoſe two things towards the ſolu- 
tion of our difficulty;namely the Firm- 
neſs of the ſtruure of a humane bo- 
dy;and the Uniformity of the preflure 
made by fluids. "a 
- :Of the firſt of theſe I ſhall add bur 
litcle-to what has been already ſaid, 
where | ſpoke of the reſiſtance made 
by- our bodies to the compreſſion of 
_ the Atmoſphere ; only ſhall here take 

fy notice, 
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notice, that whereas the Membranes 
are very thin 'parts,. and therefore 
ſeem unfit to make any great: reft- 
ſtance; we have tricd, that if a piece 
of fine ' Bladder were faſten'd to the 
orifice of ' a Braſs-pipe of about: an 
inch in Diameter, we could not by 
drawing the Air from beneath it, make 
the weight of the Atmoſphere break 
the bladder, though the weight were 
perhaps 2quivalent to an erected Cy- 
linder of water, of the wideneſs of the 
orifice and about 3o. foot high, and 
were indeed ſuch , that divers men, 
that laid their hands on the orifice 
when the Air was pump'd out from | 
beneath, complain'd, that they were 
not able to lift off their hands again 
till ſome of the Air was readmitted. 

But the main thing, I ſhall propoſe 
towards the ſolving of the difficulty 
we are conſidering, is the Unifor- 
mity wherewich fluid bodies preſs 

| O 3 upon 
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uponthe ſolid' ones that are placed in 
them.” And becauſe I remember not 
to: have met with Experiments pur- 
polely made: ro-{ſhew, how, this ſort 
ofpreſſure is more. cafic'to be reſiſted - 
than that of folids againſt folids.,. | 
ſhatbſubjoynthe following tryals, 


£*1 
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EXPER, I, 


N the ſhort Cylinder of Brafs a- 
borearendergd we put a fine 
Bladder tied ſo cloſe at the neck, that 
none of the Air (whereof it was abouit 
half full ) could probably get our. 
Which we did, to the end that the 
Hen-Egge, we were to bed in it, might 
lie ſoft, and have its ſides almbſt 
cover'd with the limber and flaccid 
Bladder and contained Air : This 
done, we covered the remaining part 
of the Egg with another Bladder, that 
nothing that 'was hard might come 
to bear immediately upon the ſhell: 
then we put the wooden plugg into 
the Cylinder and a weight upon the 
plugg, / which 1s to be done very 
ſlowly - and warily , left the quick 
iiſkoge ofthe weight ſhould make the 
plugs break the Egg it leans on, 
O 4 Laſtly; 
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Laſtly, the Cylinder thus fitted, being 
cover'd with a large Receiver , and 
the Air being drawn out, that air, 
which was tied up in the Bladders, 
by degrees expanded it (elf ſo ſtrong- 
ly, as to lift up the plugg and the 
incumbenr weight ro a pretty heigth, 
and keep it theretill the external Air 
was readmitted. 

Noy fince 'twill be readily grane- 
ed, and appears by divers Experi- 


ments elſewhere related, that the Air 


in ſuch caſes expands it ſelf vigo. 
rouſly every way, it appears by the 
recited tryal, that ir preffed againſt 


the Egg with the ſame force, thar it 


wat propartionably againſt the 
otrom of the Plugg, and that force 
was more than ſufficient co lift up the 
weight, which ( together with the 
Plugg ) amounted to about thirty 
pound, and yet the Egg being taken 
out appeared perfealy whole and no 


way 
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way harmed ; whereas upon the ſame 
Egg (if I miſtake not) or at leaſt 
another of the ſame kind, laying wa- 
rily a while after ſmall weights one 
upon another, the Egg was cruſh'd 
tO pieces by about four pound 
weight, This Experiment , though 
it ſeem?d conſiderable to thoſe that 
ſaw it, and may prevent an objeQ- 
on, for which reaſon I here mention - 
It; yet will appear in no way ſtrange 
to them that conſider, that the weight 
of the Atmoſphere, which the Egg 
ſupported, before it was put into the 
Cylinder, was more than zquivalent 
to ſuch a preſſure of the Air, as may 
ſuffice to lift up the plugg : Where- 
fore I thought fit to make further try- 
als of a differing nature, 


EXP, II. We took a Glaſs-bu- 
ble of about an inch and half in Dia- 
meter, which we cauſed to be blown 

af 
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at the flame of a Lamp,: that it might 
be far more thin andeafie to' break, 
than the thinneſt Vials: that arewont 
to be blown inthe Glaſſer's Furnaces. 
This Buble - we - included between 
Bladders, as we did the Egg in the 
formet Experiment ; and then having 
' warily pur the plugg into the Cylin- 
der, fo as it might-preſs upon the 
Bladder that inviron'd the Glaſs, we 


leiſurely put the weights upon the 


Plugg , till they together with the 
Plugg amounted to 3o. pound or 
more,which being removed, the Plugg 


was taken out, and the Glaſs-buble, | 


though it were extraordinarily thin, 
( perhaps no thinner than fine white 
Paper ) was taken out whole, 


EXP, III, Bur leſt the great re- 
fiſtance of {o thin a Glaſs ( which yer 


was not Hermetically ſealed ) ſhould | 


be aſcribed tothe Sphzricalneſs of" irs 


f YGUIC, | 
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figure, we imploy'd.nſtead. of it, the 
ſhell of an Egg, whence by. a hole, 
made at one end of it, the Yolk and 
Whice had been taken our, This empty 
and imperfettly clofed ſhell we 
handled as we did the Glaſs-buble 
in the former Experiment ; and, not. 
withſtanding the great leaden weight, 
that leaned by the intervention of the 
plugg upon the ſoft body , that invi- 


| roned it, It was taken out, not only 


uncruſhed rogether , bur, for oug ke 
we could perceive, without the leaſt 


crack. 


_ EXP,IV, Andto ſhew;xthat what 
we obſerved. about the nature of the 
compreſſion of fluid bodies will hold 
as well in Water as Air, though it 
ſeemed difficult to make therryal wich 
the accommodations we then had, we 


.thought upon the following Expe- 


dlienc, 
| " Into 


; abit | 
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Into a limber Bladder, almoſt full 
of warer, we put a Hen-Egg, and ty-| ? 
ing the neck very ſtrait, that no- 
thing might get in or gut, we ſo plac'd 
the Bladder in the Braſs-Cylinder, 
that the Egg might not be immediate. 
ly touched by any thing that was 


hard ; then putting the Plugg into 
the Cylinder, we warily and lemfure- 
ly heaped upon ic flar-bottom'd 
weights of Lead conveniently ſhaped, 
till chey amounted ( if both I and 
another miſremember not ) to about 
T5 _ notwithſtanding all which 
the Egg was taken out ſound and un- 
crack'd, and probably might have 
ſu pported a much greater preſſure, if 
we had been furniſhed with more 
weights of a commodious figure to 
heap upon ir. S 
If we compare with this what was 
noted at the cloſe of the firſt Expeti- 
ment, about the breaking of an Egg 
wit 
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{| with four pound weight, when no 
| fluid body was interpoſed, it will be 
ql 2bvious to conclude, how great a dif- 
ference there is between the refiſtance 
that a body may make to the preſſure 
of ſolid bodies, that bear hard againft 
ſome parts and not againſt others ; 
| and its reſiſtance to others that com. 
41 preſs it uniformly or in all places a- 


- like, For though it be dented, and 
4 that, I think, upon very inſufficient 
pk grounds, that bodies. underwater are 
, | preſſed by the incumbent water, be- 
cauſe, as 'tis pretended, the Elements 
gravitate not in their proper place z 
o| yet this objetion cannot be prerend- 
ed to take place in our laſt Expe- 
riment, where the main thing that 
leaned upon the water, which ſur- 
rounded the Egg, being not a Pillar 
of Homogeneous water, but a great 
and ſolid weight of Lead, the in- 


cluded Egg muſt by the — 
0 
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of the water have been compreſſed,” 


| Nor were Eggs the. only boditd we 
endeayour'd: ro cruth'afrer this\man- 


ner, the tryal having been alſa made 
upon. a ſubſtance more; fofc and-ofa: 


very irregular thape, - 

To apply this now to Dinah aha 
they are at:a moderate depth under 
water ;. it ſoems not Ration that 


the ſtructure of their bodies ſhauſd 
be robuſt. enough: nat to be violated 
by the: preſſure of the incumbent and- 


otherwiſe -ambient -water, For!'we 
havefeen by the former Experiments, 


and dpcciaity by che laſt recited, that: 


a body,;. cafie/to be: broken inwards by 
an incumbent folid weight,” will re+ 

- main -intire | and unaltered. in 'point 
of figure, under a'very much greater 


weight:that: compreſſes it afrer the 


manner of 'an” ambient ftuid. \ Arid 


though it would:ſceny to many, that 


even in our ſuppjoſition the 7horax, 
being - 
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| being, as they think ir,.a kind of 


ENS. 0, PA a. 


empty ſpace: in the body , the ribs 
and muſcles ought by. the: weight of 
the. water to be cruſhed into. the great 
cavity intercepted between. them: x 
yet. It 15 to be conſidered on the other 
fide, that the Air contained in! the 
cheſt, eſpecially when its Spring; is 
increaſed by thoſe accidental cauſes, 


that may take. place when men are 


deep under water, particularly the 
preternatural heat, which the want 
of the uſual reſpiration 1s apt ta prg- 
duce, will very much help the .cheft 
to reſiſt the preſſure, as they will eh- 
fily grant, that have tryed the refi- 


| ſtance, that: Air makes, to be confide- 


rably compreſſed under water :ithe 
difficulty. of farther comprefſing/ 3t 
ſtill encreafing , as in Springs: it 
ought to do, the more it..1s comprel- 
ſed; And:'1 further! obferve, -that 
the ſtructure of the 7horax is much 
Wis more 
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more firm than men are wont to ſup- 
poſe; as appears by the very great 
ſolid weights, that ſome men do, for 
gain, or to ſhey their ſtrength, ſuffer 
to be laid on their breaſts, without re« 
celving any miſchief thereby. And 
if I ſhould admir,that at great depths, 
the water had ſome little compreflive 
operation upon the cheſt ; yet that 
- can be no other than the prefling the 


parts 2 little inwards, and that the | 


ſtru&ure of the: Thorax it ſelf, fitted 
by nature for -con{triftion and dila- 
tation ( as may appear in vehement 
takings in and blowings out of the 
Air ) may admit with ſmall incon- 
venience. To which purpole I recall 
to mind, what I lately mentioned 
concerning the Phyfician, that found 
his Thorax ſomewhat compreſled 
tw als WREN he lelfurely dived ; 
_ eo Hileeſt: Pie as alſo what I have * elſe- 

y_ where delivered concern- 
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proportionate to, the reſt, T think ir 


> # 


lag a Tad-pole , which ſwimming 
In. water,..that. was ſtrongly comme 
prels'd,. by an external force, ſeem- 
ed thorough the Glaſs, that contained 
the. water, to. be, ſomewhat leffen'd 
in bulk, 3nd. yet not killed, nor ſens 
bly. cruſhed notwithſtanding "its 
great tenderneſs, And if there were 
parts. of, a human body , chat yere 
of a Texture too weak and too dif- 


polkble, that this compreſſion in- 
wards; might be great enough to be 
yery  ſenhible to the Divers. For 
having purpoſely inquired of a cer- 
tain, man,., whoſe trade 'rwas to fetch 
up goods gut of Ships calt away, by 


> 


the help of a Gving inſtrument, he 
cold me, thar when he was at a con- 
fiderable depth under water, as abour 
Fen;.or twelve Fathoms', he found, 
{uitably co my conjeQure, ſo great 
preſſure. againſt the drums or chin 
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membranes of his Ears ,, which were 
not {afficiently counterpreſs'd from 
wichin, as put him. to 7 rear deal of 
pain, till he had found [4 me contri 
ances to, lelſen the inconvenience; 
Nor was this man the only Diver that 
has complained of this troubleſome 
preſſure, which ſeems to argue, that, | 
at leaſt ar great depths under water, | 
the Kat of the ſtrufture of a | 
Mans body "does concurr with the | 
uniformity-of the Huids preſſure, to 
keep him from being hurt by the 
incumbent and otheryile Korea, 
| water, 
_- But I ſhall now fay” no more of 
the Problem. obout Divers, fince 
| < befides that the wacter of fa- is | 
. not, yet in my opihion accurately 
enough ſtated and determined)" the | 
"true ſolution - of it is not” necelfkry | 
fo give a OO, wh "the weight of 
7 Air, a 5 0 {o much? hier 
thy, 


— 
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' than water, ſhquld nat oppreſs nor 
- cryſhche badies of Animals; though 
what has been already faid abour the 
reſiſtance of bpdics under water, may 
ſerve*very much co confirm' the rea- 
ſons I propos'd, why. we thar live 
In the Armoſphere are not (ſenſibly) 
ompreſs'd, much leſs oppres'd by 
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ies weight, 
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 cerning the Dif ring Prefſureo afbiben 
' Solids phy” Fluids , there have Reel 
loſt,” by the careleſnels of the Prin- 
ter, Eleven wricten pages, which he 
under his-hand-had acknowledged 
_ tohavereceived; and with the con- 
tents of which ( many of them being 
; Quantities.and other circumſtances of 
Experiments, formerly made,) the 
Author cannot now charge his me- 
mory, 
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 cernin [eh Fill f fi fureof heavy 
| Solids and Fluids, there have Been 


abriarotjenr.” "IR 


ti rid hed 


loſt,” by the careleſneſs of the Prin- 
ter, Eleven written pages, which he 


under his-hand\had acknowledged 
to have received; and with the con- 


+ tents of which ( many of them being. 
: Quantities;and other circumſtances of 


Experiments, formerly made.) the 
Author cannot now charge his me- 
mory. 


